NOTICE 


THIS DOCUMENT HAS BEEN REPRODUCED FROM 
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT 
CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED 
IN THE INTEREST OF MAKING AVAILABLE AS MUCH 
INFORMATION AS POSSIBLE 



RF ENVIRONMENT SURVEY 
OF 

SPACE SHUTTLE- RELATED 
ELECTROMAGNETIC ENVIRONMENT 
EXPERIMENT FREQUENCY BANDS 

FINAL REPORT 


1 NOVEMBER 1977 

(niASA-CH~1o00b 1) riF hfci V J.KUN M EN1 SUHVEY OF NU1-17J10 

SPACE SHUTTLE DELATED EEE FfcEyUEMCY U AM DS 
(Ndtiondl Scientific Lauo. , Inc.) 14 7 y 

HC A U7/MF A J 1 CSCL 2 ON Uucidii 

0J/J4 4J551 

PREPARED FOR 

GENERAL ELECTRIC SPACE SYSTEMS 
VALLEY FORGE SPACE CENTER 
KING of PRUSSIA, PENNSYLVANIA 


By 

NATIONAL SCIENTIFIC LABORATORIES 

2922 Tele*tar Court 
Fall* Church, Virginia 22042 

Purchase Order No. A28000-U2U59 
Contract No. NAS-5-23734 




RF ENVIRONMENT SURVEY 
OF 

SPACE SHUTTLE -RELATED 
ELECTROMAGNETIC ENVIRONMENT 
EXPERIMENT FREQUENCY BANDS 

FINAL REPORT 


1 NOVEMBER 1977 


PREPARED FOR 

GENERAL ELECTRIC SPACE SYSTEMS 
VALLEY FORGE SPACE CENTER 
KING of PRUSSIA, PENNSYLVANIA 


By 

NATIONAL SCIENTIFIC LABORATORIES 

2922 Telestar Court 
Falls Church, Virginia 22042 

Purchase Order No. A28000-U2H59 
Contract No. NAS-5-23734 


1. Report No. 2, Government Aocaasion No. 

_____ NSL 21-136 


4. Title end Subtitle 

RF Environment Survey of Space Shuttle 
Related EEE Frequency Bands 


3. Recipient's Cetefof No. 


5. Report Date 

1 November 1977 


6* Performing Orgeniaation Code 


7. Author (s) 

Simpson, d.; Prigel, B.; Postelle, J. 


0. Performing Organization Name and Address 

National Scientific Laboratories 
2922 Telestar Court 
Falls Church, VA 22042 


12. Sponsoring Agency Name and Address 

General Electric Coirjany 
Valley Forge Space Center 
King of Prussia, PA 


15. Supplementary Notes 


8. Performing Organization Report No. 


10. Work Unit No. 


11. Contract or Grant No. 

NAS 5-23734 


13. Type of Report and Period Covered 


14. Sponeoring Agency Coda 

952 


16, Abstract 

Data survey of 1977 frequency assignments in frequency bands between 
121 MHz and 65 GHz is given. Survey includes data from both government 
and non-government data files. Histograms are presented which show the 
total number of unclassified assignments versus frequency and total 
assigned power versus frequency. Study is confined to continental 
United States. 


17. Kay Words ( Suggested by Author(s)) 

RF Environment 

Electromagnetic Interference 
Space Shuttle 


10. Sacurity Qassif, (of thfc report) 

Unclassified 


20. Security Classif. {of this page) 

Unclassified 



PRECEDING PAGE BLANK NOT FILMED 

















EXECUTIVE SUMMARY 


Hi* prtaify objective ©f this study was the conduct of a survey and 
analytfs of r®#f© frequency assignments within the continental United States, 
for numerous frequency bands between 121 MHz and 65 GHz, In order to determine 
principal characteristics of transmitting equipments. The study consisted 
of an In depth survey of current frequency assignment data files, both 
government and non-government. The results of the survey have been presented 
In a narrative form as well as graphically In the form of histograms. The 
narrative presentation Indicates, for each frequency band, the following 
characteristics: 

(1) Approximate number of assignments 

(2) Geographical distribution 

(3) General breakdown of assignment class 

(4) Primary users 

(5) Emission characteristics 

(6) Transmitter power ranges 

(7) Antenna characteristics 

The histograms indicate the total number of assignments as a function of 
frequency and the total assigned power as a function of frequency. Additionally, 
the histograms were generated with and without inclusion of the experimental 
assignments. These analytical results, which will aid NASA in the inter- 
pretation of the results of the space Shuttle-borne Electromagnetic Environment 
Experiment (EEE), are presented in Section 3 of this study Report. 
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| A secondary ©Motive of the study wr* the detarmlnatlefi of rwceimiiawW 

> generic enalytlcal techniques which would mtt economically tom the ptrpm* 

, of determining the levels of W energy expected to bo received fey the space- 

' born* radio frequency experiment* Th» frequency bands have boon classified 

f as either 0) dttomrtnlotlc* (2) probiibnistlc, or (3) non -determinant. 

| 

| Frequency bands which art classified as dotarmlnlstlc could bo Handled 

by straightforward computer simulation techniques Ip order to determine tha 
i expected lavals of RF energy which will ba received by tha EEE experiment at 

j orbital altitudes. The qualifications required for a band or portion of a 

band to ba classified In this study as "deterministic'' are that use of the 
band is primarily for known location, stationary, operational stations with 
known transmitters and antenna characteristics and known pointing elevation 
and azimuth angles. Additionally, the number of emitters In the band must 
be of 5 reasonable magnitude. Of the ban;?§ analyzed in the study, only the 
following are considered of this nature: 

• Portions of the 614-960 MHz band used for UHF-TV channels 21-69. 

e Portions of the 7900-7975 MHz band used for microwave llne- 
of-slght transmissions. 

e Portions of the 2655-2690 MHz band used for Instructional 
Television Fixed Service (ITFS) operations. 

- For frequency bands which are classified as "non-determlnlstic" It Is 
not considered economically advantageous to attempt to simulate the expected 
levels of RF energy at orbital altitudes. These include: 

(1) 806-960 MHz portion of the 614-960 MHz band. Future 
use of this band is uncertain, and many changes from 
the current usage are expected. 

* * 
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(g) 2200-2300 MHz portion of 1 to* 2200-8300 MHZ I band. Temporal 
and geographl cal character! it Ics of ipace-taMUrth , non- 
geostatlonary transmission* or* uncertain. 

In all other frequency band®, detenrl nation of expected 1 avals of RF 
energy at orbital altitudes must be through statistical mathods. These 
bands ara classlfltd as H probabilistic” and Include: 

a Thosa with a large number (>1000) of assignments. 

a Those with a Varga percentage of mobile transmitters. 

a Bands where detailed antenna pointing direction Information 
Is not available. 

a Bands where antenna pointing directions ara a function of 
time (e.g.» search radars). 

a Bands where the transmitter duty cycle is both low and nearly 
random (1,e., mobile systems). 

The approach deemed most economical In conducting a probabilistic analysis 
Involves assignment of average equivalent noise temperatures to specific 
geographical areas (sub-divisions of the U.S.), based upon the specified 
power spectral densities (dBW/20 fcHz). These noise temperatures would then 
be translated to received power at orbital altitude via "average" antenna 
coupling levels. In many cases, these levels would be a function of the 
elevation angle of the orbital position, as seen from the center of each 
geographical sub-division. The result of this type of an analysis would 
be maps of "average" received RF energy versus orbital location. 
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Additionally, some fracjumniqy region* have assignments which art geo- 
graphically designated PAC, LANT , USA, and US&P. That# assignment* aw 
generally for military operations and «*y occur at tag location In the 
Pacific Ocaan, Atlantic Ocaan, Conti nan tal United States, and United States 
and Possessions respectively. Consequently, each bend In which these 
assignments were In the majority would require a review on a case-by-case 
basis to determine actual uses. 

The final study objective was to determine any frequency band assignments 
which are of sufficient e.I.r.p. that they may cause physical damage to the 
spacaborna experiment. Survey of the data files for transmitters which may 
have physically damaging Impact upon the spaceborne receiver has Indicated 
that no assignments are of sufficient e.I.r.p. to violate the 2 Watt receiver 
Input protection level designated In current performance specifications for 
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1. IN TRODUCTION 

This Report, prepared by National Scientific Laboratories under subcontract , 
to General Electric Company, describes the results of a study to examine the 
current uullzatlon of anticipated frequency bands for the Electromagnetic 
Environment Experiment (EEE) within the continental United States. This 
Information will aid NASA In che evaluation and interpretation of the results 
obtained by the proposed Shuttle-borne radio frequency experiment. 

The study was conducted in the form of a survey of current frequency 
band assignments for both government and non-government agencies, and was 
directed at formulation of a general overview of expected radio frequency 
(RF) energy levels. The frequency bands of interest are given below: 


121.5 MHz 
243 MHz 
399.9-410 MHz 
450-470 MHz 
614-960 MHz 
1220-1285 MHz 
1350-1450 MHz 

1636.5-1670 MHz 
2040-2110 MHz 
2200-2300 MHz 
2655-2690 MHz 
2690-2700 MHz 
4200-4400 MHz 
4995-5000 MHz 


The study was conducted in 4 basic phases. 

Phase I efforts involved the survey and analysis of current frequency 
band assignments contained in three primary data sources; the Government 
Master File (GMF), the non-Government or FCC data file and the International 
Frequency List (IFL). The GMF is maintained by the Office of Telecommunica- 
tions on behalf of the Office of Telecommunication Policy, and contains 
assignments made to Government stations by the Frequency Assignment 


5725-5925 MHz 
5925-6425 MHz 
6475-7000 MHz 
7900-7975 MHz 
9950-10050 MHz 

10.6- 10.7 GHz 
10.95-11.2 GHz 

12.5- 12.75 GHz 
13.1-15.7 GHz 

17.7- 24 GHz 

27.5- 35.2 GHz 

35.5- 43 GHz 
50-65 GHz 
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Subcommittee of the International Radio Advisory Committee. The FCC data 
file contains assignments made to "civil" stations by the FCC In bands 
allocated domestically to non-Government operations.* The IFL of the Inter- 
national Frequency Registration Board . Ir'RB) contains national assignments 
submitted to the IFRB for coordination beyond national borders. The IFL 
does not contain many national assignments which are not expected to cause 
or experience interference across national borders. 

The information collected from the GMF and FCC data files for each frequency 
bar.d includes: 

• Center frequency 

• Emission bandwidth 

• Modulation type 

• Transmitt*." power 
t Type of service 

• Location of transmitter 

• Antenna characteristics 

• Total number of emitters 

The IFL was surveyed with regard to high power emitters which potentially 
could cause physical damage to the EEE. 

Phase II of the study effort involved consolidation of the above data 
and subsequent reduction of this information to a narrative rather than 
tabular form. Areas of specific concern include: 

§ General overview of types of services, transmitter powers, 
antenna gains and modulations employed within a given 
frequency range. 

*The FCC data file does not contain the Chicago regional area assignments 
(i.e., public safety, industrial and transportation services). 


• Determination of geographic areas of high or low ’•population" 
density, 

• Pinpointing of extremely high power emitters. 

Phase III of the study effort involved the classification of each fre- 
quency band in a manner which indicates the best analytical techniques to 
employ in each band in order to estimate expected RF energy activity. The 
three basic categories of classification Include: 

• Deterministic - that is, the data is generally reliable, 
in sufficient detail to permit precision computations 
and of a reasonably manageable magnitude. 

e Probabilistic - that is, the data, while generally reliable, 
is lacking In detail and covers such a large number of 
emitters that statistical techniques best serve to economi- 
cally characterize the emissions. This classification also 
includes bands used by large numbers of mobile units whose 
location and pointing directions vary with time. 

• Non-determinate - that is, the data is unreliable in relation to 
RFI simulation or unavailable in sufficient detail to be useful 
for analysi".. 

Phase IV of the study was directed at development of a graphical means 
of presenting the data. Where the data was not of such a magnitude as to 
be unwieldy, two histograms were developed. The first histogram presents 
the total number of emitters in the band as a function of frequency and the 
second presents the total transmitter power as a function of frequency. 
Histograms are presented with and without inclusion of experimental 
assignments for comparison. 
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Such histograms were generated for those frequency bands in which there 
exists fewer than 1000 assignments within the continental United States. 

2. STUDY DISCUSSION AND LIMITATIONS 

Exact analytical quantification of levels of RF energy expected to be 
encountered at orbital altitudes from the multitude of services in these Fre- 
quency bands is, in most bands, an impracticable task. Several factors con- 
tribute to this impracticability including geographical, temporal and electri- 
cal considerations. Some of these impacting variables, which must be precisely 
defined in order to perform a deterministic simulation, are listed below: 

t Geographical 

- Shuttle sub-satellite latitude and longitude. 

- Location of terrestrial emitters, including mobile systems. 

- Number of actual units operating on a given frequency, 
since a single frequency assignment in the data files 
may indicate multiple users throughout the United 
States. Also, much of Canada and Mexico are visible to 
a satellite in a 400 km orbit. 

• Temporal 

- lime of day for emitters visible to the Shuttle. 

- Day of the week, since peak activity in some bands would 
occur during week days. 

- Seasonal variations and local weather would impact RF 
energy attenuation in some frequency bands. 
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• Electrical 

- Specific EEE experiment antenna pattern both In the main 
beam and In all side lobes. 

- Possible Shuttle-produced EMI. 

- Pointing direction of EEE experiment antenna. 

- Specific antenna patterns of terrestrial systems both 
in azimuth and in elevation angles. 

- Pointing azimuth and elevation angles of terrestrial 
systems including effects of scanning radars. 

In general, any individual or agency wishing to use the RF spectrum for 
transmission of RF energy must file a request through proper channels. These 
requests lead to frequency assignments which appear in either the FCC or the 
Government Data Files. In theory, then, the data files reflect the actual 
assignment'? in the band. While this may be a fairly accurate statement, a 
current assignment does not necessarily mean that the individual or agency is 
using the band at any given time. Also, many experimental assignments may be 
for the purpose of screen room testing and thus would not impact the EEE RF 
environment. 

Quantizing all of the above variables for all the frequency bands surveyed 
is not feasible. However, some frequency bands are well defined, and most, if not 
all, of these variables can be' determined for specific portions of the band. In 
these cases it is considered feasible to analytically evaluate levels of RF energy 
expected to be viewed at orbital altitudes. This task, in general, is beyond the 
scope of this study effort. However, one such analysis has been performed and 
is included as Annex A to this Report, to demonstrate one feasible approach. 


In frequency bands where It is not possible to determine all operational 
characteristics, much useful Information may still t obtained by performing a 
general overview of current utilization, and presenting the results graphically 
as a function of frequency, This is the approach taken by NSL In response to 
the Statement of Work. The results presented in Section 3 of this Report Include 
a general narrative description of the band and a graphical representation of 
each band In which there were less than 1000 current assignments within the 
United States. These graphical representations or histograms require some 
clarification such that proper technical interpretations may be achieved. 

Each figure presents two histograms. The first histogram presents the num- 
ber of emitters versus frequency and the other presents cumulative transmitter 
power versus frequency. Since many assignments in the frequency data files in- 
dicate a frequency range over which a transmitter is allowed to operate (these 
assignments are termed "band assignments"), a means of indicatino this on the 
histograms was required. The o on the histogram indicates such transmitters. 

For Instance, if a single band assignment allowed operation anywhere in the 
1.5-2 GHz range, a o was placed at every frequency point in that range, although 
physically, the transmitter could only operate at one of the center frequencies. 
Thus, while it may appear that many transmitters exist, the fact that they are 
represented by a o indicates only the maximum that may occur at a given frequency. 
This also applies to the power versus frequency histograms. The X's on the 
histograms indicate fixed frequency transmitters. 

In bands where experimental transmitters and non-experimental transmitters 
operate, two sets of histograms were developed. Ihis was. done since the duty 
cycles of experimental systems are not usually well defined. 
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3. RESULTS 


3.1 121.5 MHz Band 

3.1.1 Allocations 



INTERNATIONAL 



Region 1 1 

Region 2 

Region 3 



mrrs 132 

Ahionauticai MOHUK (K) 
201 A 273 273 A 


201A The frequencies 2 182 kHz. 3023 5 kHz, 5680 kHz, 8364 kHz, 121 5 MHz* 
Spa2 M6H MHz and 243 MHz may also be used, m accordance with the procedures 
in force for terrestrial radiocommumeation services, for search and rescue opera- 
tions concerning manned space vehicles. 

The same applies to the frequencies 10003 kHz, 14993 kHz and 19993 kHz, 
but in each of these cases emissions mart be confined in a band of 3 kHz 
about the frequency. 

2?J In this hand, the frequency 17! -5 MHz is the aeronautical emergency frequency and 
Mar2 where required the frequency 123 I MHz is the aeronautical frequency auxiliary to 
121 -5 MHz; mobile stations of the maritime mobile service may communicate on ihesc 
frequencies for safety purposes with stations of the aeronautical mobile service 

273A In the band 1l?-<r5*112 MHz and in the band 1 32*1 36 MHz where the aero- 
Spa nautical mobile tR) service is authorized, the use and development, for this 
service, of systems ush^ space communication techniques may be authorized but 
limited initially to satellite relay stations of the aeronautical mobile (R) service. 
Such use and development shall be subject to co-ordination between administra- 
tions concerned and those having services operating in accordance with the 
Table, which mav be a fleeted 


Band 

MHz 

*117,97S- 

M1.96P5 


DOMESTIC 


Government 

Allocation 

AERONAUTICAL 
MOBILE (R) 


Non-Government 
A1 location 

AERONAUTICAL 
MOBILE (R) 

NGt>7 


*FCC action pending 0/C6/74, 


NOG*. The spacing between frequency nsslpnmentK in thin 
hand shall be 25 kHi. The first and Uat assignable frequencies 
are those Indicated in column 10. 
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3.1.2 Present Assignments 


\ 


3. 1.2.1 Government Master File 

• Assignment Class - The majority of assignments in this spectral region 
are for the aeronautical mobile service including aeronautical stations, 
aircraft stations and aerodrome control stations. In accordance with Footnote 
201A of the ITU Radio Regulations . r ie frequency 121.5 MHz may also be used, 
in accordance with the procedures s force for terrestrial radiocommuni cation 
services, for search and rescue operations concerning manned space vehicles". 

The number of assignments in the 121.5 band is greater than 850. The areas 

of operation vary across the United States, but higher density operations 
appear in Alaska, California and Texas. 

9 Operating Agencies - Operating agencies of the assignments include 
Arn\y, ERDA, Air Force, Coast Guard, and FAA. The latter agency comprises 
approximately 85% of the assignments. 

• Emission - The emission characteristics of the assignments are almost 
exclusively 6.00A3 (6 kHz emission bandwidth, amplitude modulation). 

• Transmitter Power- Maximum transmitter powers are .1 kW, although the 
number of such assignments is small. The majority of assignments utilize 
transmitter powers of 50 W. 

• Antenna - The amount of information supplied by the data file on 
antenna characteristics is very limited. Only non-di recti onal antennas are noted, 
numbering approximately 45. 
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3.1 .2.2 Federal Communications Commission Data File 

• Assignment Class - This band is composed of aviation assignments 
including aeronautical, aviation auxiliary, and search and rescue stations. 
There are approximately 150 assignments, one-third of which are mobile. 
Search and rescue units make up 1% of the total assignments. The majority 
of the stations are located in California, Florida, Montana, New York and 
Texas. There are 15 assignments authorized for use anywhere within the 48 
contiguous states. 

• Users - This band if, used by private businesses and facilities. 

• Emission - All assignments are amplitude modulated with an emission 
bandwidth of 6 kHz. 


* 4<4<nM Dsm.isma TU a 4tfAM aai.iam uaa 4 h 4*U a A m £4 1 a 

w * r 0113111 f l uw ci ~ i mu u i oiioiii i i* Cc i pvwui y i vuu in i*nu uata I i ic 

varies from 500 milliwatts to 50 Watts. 


3. 1.2. 3 International Frequency List 


• High Pow e r Examinati on - All 9 assignments show powers of .05 kW or 


less. 


3. 1.2. 4 Classification - Probabilistic 

3 . 1 . 2 . 5 Computer Histograms 

Due to the large number of emitters in this band, histograms have not 


been generated. 


3.2 243.0 MHz Band 
3.2.1 Allocatio ns 



INTERNATIONAL 


Region 1 

Region 2 

Region 3 

235 267 

Fixh> 

Mosilf 

201 A 305 305A 308 A 309 


201 A The frequencies 2 182 kHz. 3023-5 kHz, 5680 kHz, 8 364 kHz, 121 5 MHz, 

Sp«2 156 8 MHz and 243 MHz may also be used, in accordance with the procedures 
in force for terrestrial radiocommunication services, for search and rescue opera- 
tions concerning manned space vehicles. 

The same applies to the frequencies 10003 kHz, 14993 kHz and 19993 kHv, 
hut in each of these cases emissions must be confined in a band of : 3 kHz 
about the frequency. 

305 In Nigeria, Sierra Leone and Gambia, the band 223-251 MHz is also allocated 
to the broadcasting service 

305A In New Zealand, the band 235 239 5 MHz is also allocated to the aero 

Sp*2 nautical radionavigation service. 

308A The bands 240 328 6 MHz and 335 4 399 9 MHz may also t>c used by the 

Spa2 mobile-satellite service. The use and development of this service shall be subject 
to agreement between the administrations concerned and those having services, 
operating in accordance with the Table, which may be affected. 

309 The frequency 243 MHz is the frequency in this band for use by survival craft 
stations and equipment used for survival purposes. 


DOMESTIC 


Government 

Allocation 

Non-Government 

Allocation 

Remarks 

225-328.6 



The FAA provides air traffic 
contrcl communications to the 
military services on selected 
freque cies in this band. 


G30 In the band* 138-144, 148-149,9, 150,05-150.8, 225-328.6, 335.4-399.9, 
1427-1429 and 1429-1435 MHs, the fixed and while services art limited 
primarily to operations by tha military atrvicea. 


G10G The mobile satellite service within the bands 240.0-328,6 and 335.4- 
399.9 KHz is llmltad to military systems. 
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3.2.2 Present Assignments 
3. 2. 2.1 Government Master File 


• Assignment Class - The majority of assignments in this band are in 
the aeronautical mobile service, including aeronautical stations, aircraft 
stations and airdrome control stations. In accordance with Footnote 201A 
of the ITU Radio Regulations, "the frequency 243.0 MHz may also be used, in 
accordance with the procedures in force for terrestrial radiocommunication 
services, for search and rescue operations concerning manned space vehicles." 
The number of assignments in the 243 MHz band is approximately 600. The 
areas of operation vary across the U.S., but major concentration are found 

in Alaska, California, Florida, Kentucky, New York and Texas. 

• Operating Agencies - Operating agencies of the assignments include 
the Army, Navy, Air Force, NASA, Coast Guard and FAA. The latter agency 
comprises approximately 80% of the assignments. 

• Emission - The emission characteristics of the assignments are 
almost exclusively those of single channel voice circuits, i.e., 6.00A3 
(6 kHz emission bandwidth, amplitude modulation). 

• Transmitter Power - The maximum transmitter power is .1 kW, although 
the number of such assignments is small. The majority of assignments utilize 
transmitter powers of 50 W or less. 

• Antenna - The amount of information supplied by the data file on 
antenna characteristics is very' limited. Only non-directional are noted, 
numbering approximately. 60. 


r 
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I 

3.2.2. 2 Federal Coninuni cations Commission Data File 

• Assignment Class - This band contains 5 public safety (special 
emergency mobile) assignments, and 3 assignments are in the 
aeronautical service. The frequency 243 MHz is allocated for use by 
survival craft stations and equipment used for survival purposes. All 
aircraft and ship life-rafts are equipped with automatic beacons which 
transmit multiplex coded Information In a 3.2 kHz bandwidth. The mobile 
units are located In Florida, 2 of the aeronautical are In New York and 
the remaining unit is located in a U.S. Possession. 

• User s - The special emergency mobile units are operated by Herndon 
Ambulance Service, Inc. The remaining assignments are listed for Grumman 
Aerospace Corporation. 

• Emission - The mobile assignments are frequency modulated, with an 
emission bandwidth of 20 kHz. The other assignments are amplitude modulated, 
with an emission bandwidth of 6 kHz. 

• Transmitter Power - The power authorized for these assignments 
varies from 50 to 220 Watts. 

3.2. 2. 3 International Frequency List 

• High Power Examination - Most of the 26 assignments at 243.0 MHz 
indicate an average power of .1 kW. There are a few assignments at 1.25 kW 
and one assignment at 10 kW. 
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3. 2. 2. 4 Classification - Probabilistic 

3.2.2. 5 Computer Histograms 

Figure 3.2-1 presents the emitter and power histograms for the 243 MHz 
frequency band. 
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FREQUENCY BAND : 242. 5-243. 5 (MHz) 
NON-EXPERIMENTAL 
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Figure 3.2-1 Non-Expen mental Emitter and Power Histograms 
for the 242.5-243.5 MHz Band 
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3.3 399.9-410.0 MHz Band 


3.3.1 Allocations 


Region 1 


INTERNATIONAL 


Region 2 


Region 3 


3999 - 400 05 

Radionavigation-jatelute 


285C 311 A 

400 05 - 400- 15 

Standard frequency-satellite 


312B 313 314 

400*15 401 

Meteorological aids 

Meteorological-satellite (Maintenance telemetering) 
Sr ace research (Telemetering and tracking) 


313 314 

401 402 

Meteorological aids 

Space operation (Telemetering) 3I5A 

Fixed 

Mcteorolofiud-Satellitc ( Earth-to*space) 
Mobile except aeronautical mobile 


314 315 315B 3I5C 316 

402 403 

Meteorological aids 
Ft xed 

Mfteoralof?i<al*Stitellite (Karth-to-spaec) 
Stabile except aeronautical mobile 


314 315 3I5C 316 

403 406 

Meteorological aids 
Fixed 

Mobile except aeronautical mobile 
314 315 316 

406 406 1 

MoniLt'SATtLun (E arth-to-space) 


314 3I7A 317B 

406*1 - 410 

Fixed 

Mobile except aeronautical mobile 
Radio astronomy 


233B 314 
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7I5C t minions of the radionavigation-satellite service m the bands 149 9 - 
Of 2 1 50 05 MHz and 599 9 400 05 MHz may also be used by receiving earth sta- 

tion! of the space research service 


3IIA In Bulgaria, Cuba, Greece, Hungary, Indonesia, Iran, Kuwait, Lebanon, the 
5pa2 United Arab Republic, Syria and Yugoslavia, the band 399 9 400 05 MHz is 
also allocated to the fixed ai J mobile services (see Recommendation No. Spa 8), 

3I2B In this band the standard frequency is 400 I MHz. Emissions shall be 
Sp«2 confined in a band of £ 25 kHz about this frequency. 

313 In Albanii, Bulgaria, Greece, Hungary, Poland, the United Arab Republic, 
Spa Yugoslavia, Roumania, Czechoslovakia and the U.SS.R , the band 40305- 

401 MHz is also allocated to the fixed and mobile services. 

314 In the United Kingdom, the band <*0005*420 MH/ is also allocated to the 
Spa radiolocation service; however, between 400 05 and 410 MHz the allocation to 

the radiolocation service is on a secondary basis 


313 In France, the band 401-406 MH/ is allocated to the meteorological aids service. 

3I5B In Australia, the space operation service (telemetering) in the band 40MQ2 Mil; 

Spa is a secondary service 

3I5C In the band 401 403 MHz, earth exploration-satellite applications, other 

Spa2 than the meteorological-satellite service, may also be used lor I *rth- to- space 
transmissions on condition that no harmful interference is caused to stations 
operating in accordance with the Tomle. 

316 In Albania, Bulgaria, Greece, Hungary, Iran, Norway, Poland, Yugoslavia, 
Roumania, Sweden, Switzerland, Czechoslovakia, Turkey and the U.S.S.R., the 
band 401-406 MHz is also allocated, on a primary basis, to the fixed service and 
mobile, except aeronautical mobile, service. 

3I7A The hand 406 406 1 MHz is reserved solely for the use and development 

Spa2 of low-power (not to exceed 5 W) emergency position-indicating radioheacon 

(LPIRB) systems using space techniques. 

317B In Austria, Bulgaria. Chile, Cuba, E thiopia, Hungary, India, Iran, Kenya, 

Sp*2 Kuwait, Liechtenstein. Malaysia, Uganda, Poland, the United Arab Republic, 
Rwanda, Sweden, Switzerland, Syria, Tanzania, Czechoslovakia and in the 
U S.S.R., the band 406 406 I MHz is also allocated to the fixed service and the 
mobile, except aeronautical mobile, service. 

233B In making assignments to stations of other services to which the bands 

Spa2 37 75 38 25 MHz, 150 05 153 MHz, 406 1 410 MHz, 2 690 2 700 MHz 

and 4 700 5 000 MHz are allocated, administrations arc urged to take all 
practicable steps to protect radio astronomy observations from harmful inter- 
ference. 
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DOMESTIC j 

Bind 

MHz 

Government 

Allocation 

Non -Government 
Allocation 

Remarks 

399.9- 
400. OS 

RADIONAVIGATION- 

SATELLITE 

G44 

RAD IONA VI GAT ION - 
SATELLITE 


400. 05- 
400.15 

STANDARD FRE- 
QUENCY- 
SATELUTE 



400.15- 

401 

METEOROLOGICAL 

AIDS 

(Radiosonde) 
SPACE RESEARCH 
(Telemetering 
and tracking) 

METEOROLOGICAL 

AIDS 

(Radiosonde) 
SPACE RESEARCH 
(Telemetering 
and tracking) 


401-40? 

METEOROLOGICAL 

AIDS 

(Radiosonde) 
SPACL OPERATION 
(Telemetering) 
Meteorological - 
Satellite 
(Earth-to-space) 

METEOROLOGICAL 

AIDS 

(Radiosonde) 
SPACE OPERATION 
(Telemetering) 
Meteorological- 
Satellite 
(Earth-to-space) 


‘•02-403 

METEOROLOGICAL 

AIDS 

(Radiosonde) 

Meteorological- 

Satellite 

(Earth-to-space) 

METEOROLOGICAL 

AIDS 

(Radiosonde) 

Meteoroloqical- 

Satelllte 

(Earth-to-SDace) 

! 

403-406 

METEOROLOGICAL 

AIDS 

(Radiosonde) 

METEOROLOGICAL 

AIDS 

(Radiosonde) 


406- 

406.1 

MOBILE-SATELLITE 

(Earth-to-space) 

MOBILE-SATELLITE 

(Earth-to-space) 

i 

406.1- 

410 

FIXED 

MOBILE 

RADIO ASTRONOMY 
G5 G6 

RADIO ASTRONOMY 

The Channeling Plan for assign- 
ments in this bam, is shown In 
Section 4.3.9 of the Manual of 
Regulations and Procedures. 


G5 In thm bands 162.0125-173.2, 173.4-174, 406.1-410 and 410-420 Mix, tha 
flxad and aobila aarvlcaa ar« all allocated on a primary basis to tha 
Govarnmant non-military aganclas. 

G6 Military tactical flxad and nobile oparatlons may ba conductad nationally 
on a sacondary basis; (1) to tha mataorological aids sarvlca in tha band 
403-406 MHz; and (2) to tha radio astronomy sarvlca in tha band 406.1- 
410 MHz. Such fixed and noblla oparatlons are subject to local co- 
ordination to ensure that harmful interference will not ba caused to 
the services to which tha bands are allocated. 

G44 Military fixed and mobile operations may continue In tha band 399.9-400 
MHz until required to ba reaccommodated to meet the needs of the radio- 
navigation- sat ell It a service. 
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3.3.2 Present Ass i gnment s 
3. 3. 2.1 Government Master File 


• Assignment Class - The majority of assignments in this frequency band 
are for the fixed and mobile services. The mobile users represent 50% of 
the assignments. The band Is also used ior experimental, meteorological 
aids, meteorological-satellites, radlonavigatlon-satellites and radlodetermi- 
nation (radiolocation). The 401-402 MHz portion of the frequency band con- 
tains assignments for Earth-to-space transmission for meteorological- 
satellites, such as GOES and IANDSAT. This Is the principal data collection 
platform up-link band. In the 399.9-410.0 MHz band there are approximately 
1500 assignments which are fairly well distributed throughout the U.S. 

• Operating Agenci es - This band is used by most government agencies. 

• Emission - Frequency modulated systems represent 80% of the assign- 
ments. The emission bandwidths for these vary between 10 and 50 kHz, with 
a few bandwidths up to 800 kllz. The remaining assignments are amplitude 
modulated for the most part, with emission bandwidths from 2 to 600 kHz 
and as large as 3.34 MHz. A few pulse systems are registered with emission 
bandwidths of 10 and 50 kHz. 

• Transmitter Power - The majority of assignments have a power of less 
than .1 kW, with a few as high as .25 kW. Exceptions to this are 14 assign- 
ments at 1 kW and 3 at 10 kW. 

• Antenna - Approximately half of the assignments have nondirectional 
antennas. Various types of directional antennas are used throughout this 
band, with gains from 10 to 22 dB(i). 
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3.3 .2.2 Federal Coinm u ni catio ns Commission Data File 

• Assignment Class - The majority of assignments are in the common 

* 

carrier service, specifically the domestic public land mobile. There are 
80 experimental assignments, 63 of which are mobile. The remaining assign- 
ments are in a variety of services, many of which are mobile in nature. 

There ? *e approximately 900 assignments in the 399.9-410.0 MHz frequency 
band. Geographically, the majority of assignments are in California, New 
Jersey, and Maryland. The remaining are assigned throughout the 48 contiguous 
states. 

• Emission - The majority of assignments are frequency modulated, with 
emission bandwidths from .1 kHz to 14 MHz. The remaining alignments, 
which are amplitude modulated, vary in emission bandwidths from .1 kHz to 
300 kHz. There are a few unmodulated assignments. 

• Transmitter Power - The assignments in this band have powers ranging 
from 5 milliwatts to 300 Watts. 

3 . 3 . 2 . 3 International Frequency List 

t High Power Examination - The majority of the 900 assignments in this 
band have powers designated at .2 kW or less. The rest of the assignments 
list powers of 10 kW, for the most part, with a few assignments at 2C und 30 kW. 

3. 3.2.4 Classification - Probabilistic 
3 . 3 „ 2 . 5 Computer Histograms 

Due to the large number of emitters in the band, histograms have not 


been generated. 
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3.4 4 50-470 MHz Band 
3.4.1 Allocations 


INTERNATIONAL 

Rfgum I | R*gion 2 j Region J 

450 460 h\io 

Momit UKII UKU 

518 M*\ 

400 ***t 

lixin 

Momt I JI8U U8U 

Afe/porn/ojpw / Stfttlhtt (Space* to larth) H8A 
«4B 


311 Radio altimeters may also be used until M December 1974 in the bind 
Spa* 450 460 MH* However* after this date* they may be authorised to continue 
to operate on a secondary basis except m the U S S R, where they will continue 
to operate on a primary basis, 

31IA In Bulgaria* Cuba* Hungary, Poland, Roumama* Czechoslovakia and the 
Spa U S S R,, the band 46tM?0 MHz may be used* on a primary basis, by the nveteoro- 
logical satellite sersue subject to agieement among administrations concerned 
and those having services, or intending to introduce services, operating in accord- 
ance with the table, which may be attested 

JI8R In the inaitinuc mobile semce ihe frequencies 45 ' *2* MHz, 457-330 MHz, 
Mari 4 s 1 n'n Mil." k» * * 2 * MHz 46' <*0 MHz and 46' 5'5 MHz ma\ he used b\ on 
hoaut commmi\auon stations 1 he use ol these frequencies in tenponal waters mix he 
suhuM io ihe naiional tegulunottfot ihe administration concerned Ihe characteristics 
ol ihe equipment use si shall contorm to those specified m Appendix I4A 

H«<‘ In thetemun »al waters oi Canada. the United States ol Amenca and the Philippines 
Mari the pieieired hcquencics toi use b\ on hoaid communication stations shall he 457 52* 
MHz, 4* v *>0 MHz. 4 * *5 MHz and 45' 600 MHz paired, lespvetivelx. xxith 
46' '*0 MHz, 46' "s MHz. 46' 800 MHz and 46' 825 MHz t he characteristics ol 
the equipment used shall contorm io those specified m Appendix I9A 


319A the band 449 's 450 2* MHz mas he used for space telecommand and 
S pa* space research (l atih to space), subject to agreement between the administra- 
tions concerned and those hasing services, operating in accordance with the 
I aNc, which mas be affected 


3*4B l atlh exploration satellite service applications, other than the meteorology 
Spa* giuksatelhtc seiswe, mas also be used m the bands 460 4'0 MHz and I 690 - 
I '00 MHz tor apace to 1 arth tiansmissiom on condition that no harmful 
interference is caused to stations operating in accordance with the table 
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DOMESTIC 


Band 

MHz 

450-460 

460-470 


G105 


l 


Government 

Allocation 

G105 


i Non-Government 
Allocation 

LAND MOBILE 
NG12 NG112 


Meteorological- 

satellite 

(Space-to-Earth) 


LAND MOBILE 



Remarks 

450- 451 Remote pickup broadcast 

451- 454 Public safety 

Industrial 

Land transportation 

454- 455 Domestic public 

455- 4 r 6 Remote pickup broadcast 

456- 459 Public safety 

Industrial 

Land transportation 

450-460 Domestic public 

460-462,0375 Public safety 
Industrial 
Land transportation 

46? .5375- 

462.73/5 Citizens radio 

462.7375- 

4b?. 5375 Public safety 

Industrial 
Land transportation 

467.5375- 

467.7375 Citizen radio 

467.7375- 

470 Public safety 

Industrial 
Land transportation 


In th* band 420-460 MHa, Radio Altimatar operation* ara lindLcnd to the 
military services and to existing equipments which may contlnu* to operate 
until January 1, 1978 on tht condition that harmful interference la not 
caused to station* of sarvicaa oparatlng in accordance with tha U. S. 
National Tabla of Frequency Allocations, 


N012 Frequencies in the bands 454.40-455 Mill and 
459.40-460 MHs may be assigned to domestic public land 
and mobile stations to provide a two way air ground public 
radiotelephone service. 


NOU2 The fmpn n lr* il*» <H, 25 OS. li.4 r.s.V 

I r*i» 4 SO, 15H4 4-I. 4h4 otm, ami 45!H)no Mils tn»> ho author 
lied to station^ fit tlio ivtroleum Kadto Service for n*-« 
primarily in oil iqdU vontutmucut and cleanup operations and 
secondarily in riyuhir land mobile communication. 
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3.4.2 Present Assignments 
3. 4. 2.1 Government Master File 


• Assignment Class - There are approximately 640 assignments in the 
450-470 MHz spectral region. The majority of assignments in this band are for 
mobile communications. Including both surface-to-surface and air-to-surface 
communications. Approximately 10% of the assignments are of the latter class, 
with areas of operation indicated in the data files only as within the United 
States or Possessions. The areas of operation for the surface-to-surface 
mobile units vary across the United States, but higher density operations 
appear to occur near or within large cities and in general, along the eastern 
and western coasts. 

• Operating Agencies - Operating agencies having assignments include the 
National Security Agency, ERDA, Air Force, Army, Department of the Interior, 
Veterans Administration and the Justice Department (FBI). The latter three 
agencies comprise approximately 85% of the assignments. 

• Emission - The emission characteristics of c.he assignments are 
almost exclusively 16.00F9 (16 kHz emission bandwidth, frequency modulation). 

• Transmitter Power - The transmitter powers employed vary depending 
on the type of service being provided. The assignments in this band 
represent base, mobile and non-portable stations. Maximum transmitter 
powers are 1.0 kW. However, the number of such assignments is rather small. 

A large number of assignments list powers of 1 Watt. The average trans- 
mitter power is on the order of 20-50 Watts, with a large number of Justice 
Department assignments at the 100 Watt level. 
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• Antenna - The amount of information supplied by the data file on 
antenna characteristics is very limited. Maximum gains of 15-20 dB are 
provided by horn antennas. Torroidal antenna patterns (constant gain in 
azimuth but not in elevation) were noted in some of the assignments. Eighty 
percent of the assignments do not give antenna information. 

3. 4. 2. 2 F ederal Communications Commission Data File 

© Assignment Class - The*'® are approximately 125,000 assignments in 
this band. Accordingly, this band was not analyzed with regard to the FCC 
data file. 

3. 4. 2. 3 International Frequency List 

• High Power Examination - The majority of the 1500 assignments have 
powers less than 1 kW. Thirty percent of the assignments have powers of 

10 and 20 kW. A few assignments have powers of 40, 70 and 80 kW, and there 
is a single registration at 170 kW located in Gregory, Texas. 

3.4. 2. 4 Classificatio n - Probabilistic 

3. 4. 2. 5 Computer Histograms 

Due to the large number of emitters in this band, histograms have not 
been generated. 
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3-5 614-960 MHz Ba nd 
3.5.1 Allocations 


INTERNATIONAL 

Region 1 

Region 2 

Region 3 

470 — 582 

470 — 890 

470 — 585 

Broadcasting 

Broadcasting 

Broadcasting 

587—006 


335 

Broadcasting 

Radionavk.ation 

325 327 328 329 


585 — 610 
Radionavigation 

606—790 


330B 336 337 

Broadcast isc» 


610—890 

329 330 3 30 A 
331 332 332 A 


Fixed 

790 — 890 


Mobile 

Fixed 


Broadcasting 

Broadcasting 



329 331 333 331 

3 29 A 332 332A 

330B 332 3 32 A 
338 339 

890 — 942 

890 — 942 

890 — 942 

Fixed 

Fixed 

Fixed 

Broadcasting 

Radioi Ovation 

Mobile 

Radiolocation 


Broadcasting 



Radiolocation 

329 331 333 3 39 A 

i 

3 39 A 340 

339 339A 

942 —960 

942 960 

942 960 

Fixed 

Fixed 

Fixed 

Broadcasting 


Mobiie 



Broadcasting 

329 331 333 339A 

3 39 A 

1 338 339 339A 





325 In the United Kingdom, the bind 512-606 MH/ is allocated on a primary 
basis to the aeronautical radiowmgation service and on a secondary basis to 
the radiolocation service 

J27 In France and the F. R. of Germany, the band 582-606 MH/ is allocated on a 
primary basis to the broadcasting service and on a secondary basis to the radio* 
navigation service. 

32g In Belgium, the band 582-606 MHz is allocated on a primary basis to the radio- 
navigation service and on a secondary basis to the broadcasting service. 

329 In Israel, the band 582-960 MH* is also allocated to the fixed service and 
mobile, except aeronautical mobile, service. 

329A In Argentina and Uruguay, the band 602 - 608 MHz,is allocated to the radio 

Spa2 astronomy service, 

330 In Region l, except the African Broadcasting Area*, the radionavigition service 

Spa may continue to operate in the band 606-610 MH/ until the band is required 

for the broadcasting service 

330A In the African Broadcasting Area*, the band 606*614 MHz is allocated to the 

Spa radio astronomy service. 

33011 In India, the band 608 nl4 MH/ is also allocated to the radio astronomy 

Spa 2 service. 

331 In Albania, Bulgaria, Hungary, Poland, Roumama, Czechoslovakia and the 
U S S R., the band b45-960 MH/ is also allocated to the aeronautical radio- 
navigation service. 

332 In Rcgio,. I, except the African Broadcasting Area*, the band 606-614 MHz 

Spa and in Region 3, the hand 610*614 MH/ may he used by the radio astronomy 

service. Administrations shall avoid using the hand concern' i for the broad- 
casting service as long as possible, and thcreaftc., as far as practicable, shall avoid 
the use of such olTcctivc radiated powers as will cause harmful interference to 
radio astronomy observations. 

In Region 2, the band 608-614 M 11/ is reserved exclusively for the radio 
astronomy service until the first Administrative Radio Conference after 1 January, 
1974 which is competent to review this provision; however, this provision docs 
not apply to Cuba 

332A Within the frequency band 620 790 MH/. assignments may be made to 

Sp*2 television stations using frequency modulation in the broadcasting-satellite service 
subject to agreement between the administrations concerned and those having 
services, operating in accordance with *hc Table, which may be affected (see 
Resolutions Nos. Sp.i2 2 and Spa' 3). Such stations shall not produce a 
power fiux density in excess of the value 129 dBW m* for angles of arrival 
less than 20 (see Recommendation No. Spa? 10) within the territories of 
other countries without the consent of the administrations of those countries. 

333 In Region I, stations of the fixed service using tropospheric scatter may operate 
in the band 790*960 Mil/ subject to agreements between the administrations 
concerned and affected, Such operations in the band 790-860 MH/ shall be on 
a secondary basis to those of the broadcasting service. 

334 In Belgium, France and Monaco, the band 790-860 Mil/ is allocated to the 
broadcasting «crvkc, 

335 In Australia, the band 470-500 Mil/ is allocat'd to the fixed and mobile services. 


336 In ( hina, Korea, Japan and the Philippines, the band 585-610 Mil/ is also 
allocated to the broadcasting service 

337 In Australia, the band 585*610 Mil/ is allocated on a primary basis to the 
broadcasting service and on a secondary basis to the radionavigation service. 


338 In Australia, the band 610-820 MH/ is allocated to the broadcasting service; 
the bands 820-890 MH/ and 942-960 MH/ are allocated to the fixed service. 

339 In India and Pakistan, the band 610-960 MH/ is allocated to the broadcasting 
service. 

339 A Specific portions of the frequency band 900*960 MH / may also be used, on a 
Spa secondary basts, for experimental purposes in connection with space research. 

340 In Region 2. the frequency 915 MH/ is designated for industrial, scientific 
Spa2 and medical purposes. I missions must be confined within the limits of 13 MHz 

of that frequency. Rudiocomimimcation services operating within these limits 
must accept any harmful interference that may be experienced from the opera- 
tion of industrial, scientific and medical equipment. 
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DOMESTIC 

■91 

Government 

Allocation 

Non-Government 

Allocation 

Remarks 

806-902 


LAND MOBILE 

NG30 NG43 
NG63 NG65 

806-881 Domestic public 
881-902 (non-common carrier) 

902-928 
(ISM 915+ 
13 MHz) 

RADIOLOCATION 
Gil G59 

NG63 


928-947 


LAND MOBILE 
NG63 NG64 

(non-common carrier) 

947-960 


FI*ri) 

NG9 NG10 NG40 
NG58 NG63 



Gil Govammant fixed and aoblla radio aarvlcaa, including low povar radio 

control operation*, ara permitted in tha band 902-926 MHz on a sacondary 

basis. 

G r >9 In tha bands 902-928 ilHz, 3100-3700 MHz, 5250-5350 MHz, 8500-9000 MHz, 
9200-9300 MHz, 13.4-14.0 GHz, 15.7-17.7 GHz and 24.05-24.25 GHz, all 
Government non-military radiolocation shall ba sacondary to military 
radiolocation. 

NG9 Aura! broadcast Intercity relay stations may be an* 
thorlzed to use the band 947-052 Mils on the condition that 
harmful Interference will not ba caused to other classes of 
stations operating In accordance with the Table of Frequency 
Allocations. 

NG10 Frequencies In this band will be selected for assign- 
ment In such a manner that, on an engineering basis, the 
highest frequency In the band Is assigned which will not cause 
harmful Interference to stations In that area already assigned 
frequencies In accordance with the Table of Frequency 
Allocations. 

NG30 Stations In the International fixed public radio- 
communication service in Florida, south of 25*80' north 
latitude, may be authorised to use frequencies In the band 
716-890 MHa on the condition that harmful Interference 
will not be caused to the broadcasting service of any country. 

This la an Interim allocation the termination of which will 
la*cr be specified by the Commission when It Is determined 
that equipments are generally available for use In bands 
allocated Internationally to the fixed service. 

NG40 Non Government fixed stations which were author- 
ized on April 16, 1958, to use frequencies In the hand 800-942 
MHs may, upon the showing that interference Is being 
caused by or to their assignments, be authorised to use fre- 
quencies In the band 947-952 MHs provided the bandwidth of 
emission does not exceed 1100 kHz and provided that an 
engineering study by the Commission Indicate" that the 
proposed frequency assignment for such stations In tha 
itaml 947* 052 MHs Is likely to result In the elimination of 
the Interference occurring in the band 800-942 MHs, and will 
not cause Interference to existing operations In the band 
947-952 MHs. 

NG43 Fixed stations In the domestic public radio services 
tn Alaska, south of 56* north latitude and east of 184* west 
longitude, may be authorized to use frequencies In the band 
800-830 MHs, on the condition that harmful Interference will 
not be caused to the broadcasting service of any country, 

NO 58 Low power broadcast auxiliary stations licensed 
pursunut to the provisions of | 74.437 of this chapter may be 
authorized to operate In the band 047-052 BIHz subject to 
the condition that no harmful interference Is caused to sta- 
tions operating in accordance with the Table of Frequency 
Allocations, 

XG03 Television Itrondcast translator stations holding 
valid licenses on November 15, 1971, to operate In the fre- 
quency band 806 S90 MHz (channels TO S3), mny continue to 
o|K*rate In this band, pursuant to periodic license renewals, on 
a secondary basis to the land mobile rndlo service* 

NG64 Broadcast auxiliary stations licensed as of July 10, 

1070, to operate In the frequency band 942-047 MHs may 
continue to so operate pending a decision as to their dis- 
position through a future rule mnklng proceeding. 
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3.5.2 Present Assignments 
3. 5. 2.1 Government Master File 


• Assignment Class - The majority of assignments in this band are in 
the radiolocation, broadcasting, experimental and fixed services. The 
remainder are in the mobile, radionavigation-satellite and radiodetermination 
services. The 260 assignments in this frequency band are located uniformly 
throughout the U.S. 

• Operating Agencies - The agencies using this band include the Army, 
Air Force, Navy and the Department of Interior. 

• Emission - The assignments in this band are frequency, pulse and 
amplitude modulated, with emission bandwidths ranging from 80 kHz to 30 MHz, 

10 kHz to 40 MHz and 1 to 9 MHz respectively. 

• Transmitter Power - For the most part the powers are significantly 
less than 1 kW. However, there are a few assignments with powers of 2, 

10, 20 and 40 kW. There are two assignments with powers of 600 kW and 200 kW. 
The 600 kW assignment is listed for the Navy, in California and Virginia, for 
radiolocation land stations at 890 MHz. The 200 kW assignment is an Air 
Force experimental station in Nebraska at 902 MHz. 

• Antenna - Fifty percent of the assignments have parabolic antennas 
with gains from 18 to 44 dB(i). The remaining assignments are an assortment 
of directional and non-di recti onal antennas, including yagi array, log 
periodic, horn, quarterwave, helix, monopole and billboard antennas. 
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3. 5. 2. 2 Federal Communi cations Commission Data Fite 


• Assignment Clas s - The band from 614-960 MHz can be divided into 
several portions. The frequency range 614-806 MHz Is used primarily for UHF 
TV. The range 806-8S0 MHz is used by TV translators but these translators 
will become secondary when the last license expires In 1979. The new primary 
allocation for the 806 to 902 MHz band is for land mobile systems as listed 
below: 


LAND MOBILE 


806-821 MHz 
821-825 MHz 
825-845 MHz 
845-851 MHz 
851-866 MHz 
866-870 MHz 
870-890 MHz 
890-902 MHz 
928-947 MHz 


Conventional and trunked systems for private use 
Reserved for land mobile 
Cellular common carrier systems 
Reserved for land mobile 

Conventional and trunked systems for private use 

Reserved for land mobile 

Cellular common carrier systems 

Reserved for land mobile 

Reserved for land mobile 


There already are a number of experimental mobile assignments issued in the 
band 806-942 MHz. The band 902-928 MHz is used for industrial, scientific 
and medical equipment. 

The 947 to 960 MHz portion of the band is composed of fixed stations 
in the public safety, auxiliary broadcast, land transportation, industrial 
and experimental services. 
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The more than 16,000 transmitters in this band are located uniformly 
throughout the U.S. 

There will be a major change In the make-up of this band, from what is 
shown in the data files now, in the next 5 years. 

• Emission - The emission characteristics for the most part can be 
grouped according to use. The broadcast TV stations and TV translators 
have a video signal with a typical emission bandwidth of 5.7 MHz, amplitude 
modulated, and an audio signal frequency modulated with a typical emission 
bandwidth of 250 kHz. The experimental land mobile users typically employ 
emission bandwidths of 15, 16, and 36 kHz, frequency modulated. The fixed 
users employ varying bandwidths, from 36 to 500 kHz, frequency modulated 
for the most part. 

t Transmitter Power - The transmitter powers vary according to service. 
The TV broadcast service stations are allowed a maximum e.i.r.p., which is a 
function of the antenna elevation, and is above average local terrestrial 
elevation, computed on an individual basis. Generally, the TV stations 

which are concentrated around large cities have low elevations, which allow 
for a maximum e.i.r.p. of 5 megawatts. The FCC data list gives the powers 
for TV broadcast stations in e.i.r.p. The TV translators have powers 
typically of 100 Watts. The experimental land mobile stations list powers 
from 50 to 150 Watts. The fixed service transmitters specify powers from 
5 milliwatts to 10 Watts, with a few larger powers, e.g., 1 kW, specified 
for some experimental assignments. 
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3. 5. 2. 3 International Frequency List 


• High Power Examination - There are approximately 13,000 assignments 
in the band 614 to 960 MHz. Fifty percent of these assignments have trans- 
mitter powers less than 1 kW, and the remainder span a large range from 1 kW 
to 1260 kW. A few select portions of the band specify a lower transmitted power. 
The band 888 to 920 MHz lists powers of 50 kW or less, and the band 947 to 
960 MHz indicates powers of 10 kW or less. 

3. 5. 2. 4 Classification 

The majority of the 614-960 MHz band is classified as probabilistic 
or non-determinent, due to large numbers of mobile transmissions. The lower 
portion of the band, however, is used for UHF television broadcasting, and 
emission spectra and station populations are known to a fairly high degree 
of accuracy. It is for this reason that a select portion of the band, 
namely 668-674 MHz, is classified deterministic and has been chosen for the 
detailed analysis presented as Annex A. The 512-806 MHz portion of the band 
is classified as deterministic. 

3 .5. 2. 5 Computer Histograms 

Due to the large number of emitters in this band, histograms have 
not been generated. 
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3.6 1220-1285 MHz Band 


3.6.1 Allocatio ns 


INTERNATIONAL 

Region 1 

j Region 2 

Region 1 

1215—1300 

Raoioux ahon 
Amateur 



142 141 144 145 



342 In Albamat Bulgaria, Hungary, Poland, Roumami, Occhoslovakta and the 
U.S 8 R., the band l 21 1 100 Mil/ u also allocated to the lued service 

343 In Belgium, France, Norway, the Netherlands, Portugal and Sweden, the band 
J 21*1-1 .100 MU/ is also allocated to the radionavuaiu.n service 

344 In China, India. IndnncM. 1 . Injun. Pakistan, the Portuguese Oversea Provinces m 
Region I south of the equator, and in Switzerland, the hand 1215 1 hx> MM/ is ah 
allocated to the lived and mobile services 

345 In the F\ R. of tiermany, the band 1 250-1 300 Mil/ is allocated to the amateur 
service. 


Band 

MHz 


DOMESTIC 

Government 

Allocation 


Non-Government 

Allocation 


1211)- 1300 


RADIOLOCATION 
G12 655 056 Gill 


Amateur 


G12 The allocation foe tha band 1215-1300 MHz does not of itself necessarily 
preclude Government aeronautical radionavigation operations in thia band 
in certain specific cases where necessary and where fully coordinated. 

G55 Authority to operate a joint-use radar (Air Defense/Air Traffic Control) 
in the band 216-225, 420-450, 1215-1300 and 2300-2500 MHz may be issued 
to the agency responsible for the technical operation and maintenance of 
that radar, Despite this dual usage, such radars shall be authorized In 
the radiolocation service. Present and future requirements for air defense 
needs shall take precedence over any secondary usage for air traffic 
control purposes, 

u56 Government radiolocation in the bauds 1215-1300, 2900-3100, 5350-5650 and 
9300-9500 MHz is primarily for the military services; however, limited 
secondary uaa is permitted by other Government agencies in support of 
experimentation and research programs, 

GUI In the band 1215-1250 MHz, the frequency 1227.6 MHz with emissions limited 
to +12 MHz bandwidth, is also allocated to the Radionavigation Satellite 
Service, for satellite doan link transmissions only. The power flux 
density at the earth ! s surface from such transmissions shall not exceed 
-152dBW/m 2 /4kHz. The Radionavigation Satellite Service shall not cause 
harmful interference to the Amateur Service and shall accept any harmful 
interference that may be caused by the Amateur Service. 
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3.6.2 Present Assignm ents 
3.6. 2.1 Government Master File 


• Assignment Class - The majority of assignments in this band are for 

the radiolocation service, with a few experimental and aeronautical surveillance 
radar stations listed. The number of assignments in the 1220-1285 MHz spectral 
region is approximately 300. There is a NASA experimental research non- 
geostationary satellite in operation at 1274.8299 MHz. The areas of operation 
vary across the United States, but higher density operations appear to occur 
in Alaska, California and Florida. 

0 Operating Age ncies - Operatirg agencies include Navy, Army, Air 
Force and FAA, with some use by NASA and the Coast Guard. 

9 Emis si on - The majority of the assignments employ pulse modulation, with 
emission bandwidths from 100 kHz to 10 MHz. There are a few assignments with 20 
MHz bandwidth. Approximately 10S of the assignments employ frequency modulation 
(averaging 20 MHz emission bandwidth) or amplitude modulations (with emission 
bandwidths of 0.1 and 375 kHz). One assignment of note is an experimental 
Air Force radar assignment at 1275 MHz in Shemya, Alaska. This radar has an 
emission bandwidth of 200 MHz, and operates with a peak power of 16.8 MW. 

• Transmitter Power - Of special note, there are 7 assignments operating 
over the frequency range 1250-1350 MHz with powers of 10 or 13 Megawatts. 

These assignments are in the radiolocation, experimental research or sur- 
veillance radar service. One assignment at 1275 MHz, with a power of 16.8 MW, 
is described above. Of the remaining assignments, one third designate powers 
of 1000 kW to 8000 kW, one third are in the range of 100 to 600 kW and the 
remaining are equal to or less than 50 kW. 
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• Antenna - The majority of the antennas described in the files are 
parabolic, with gains up to 47 dB(i). 

3. 6. 2. 2 Federal Communications Commission Data File 

• Assignment Class - Half of the assignments in this band are experi- 
mental research, including two mobile units. The other half of the assign- 
ments are designated for the public safety service, with the majority being 
mobile units. There are approximately 50 assignments in the 1220-1285 MHz 
spectral region. The majority of assignments are in Kentucky, Maryland and 
New York. The two experimental mobile units are authorized to operate any- 
where within the 48 contiguous states. 

• Emission - The majority of assignments are frequency or pulse 
modulated, with emission bandwidths of 20 kHz to 22.08 MHz, and 100 kHz to 
85 MHz respectively. There are a few amplitude modulated assignments with 
no bandwidths specified. 

• Transmitter Power - The powers given vary from 13 milliwatts to 
70.7 Megawatts. This last assignment is allocated to Westi. -jhouse Communica 
tion Services at Fort Meade, Maryland. 

3 . 6 . 2 . 3 International Frequency List 

• High Power Examination - This band has 8 assignments, with the 
majority having powers of 1200 kW. Two assignments with higher designated 
powers are noted, one being 2000 kW and the other 2200 kW. 

3. 6. 2. 4 Classification - Probabilistic 
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3. 6. 2. 5 Computer Histograms 

Figure 3.6-1 presents the non-experi mental emitter and power histograms 
and Figure 3.6-2 presents the same including experimental stations. 
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Figure 3.6-1 Non-Experimental Emitter and Power Histograms 
for the 1220-1285 MHz Band 
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3.7 1350-1450 MHz Band 


3.7.1 Allocations 


| INTERNATIONAL 

Region 1 

Region 2 

Region 3 J 

1350—14*0 

Fdcid 

Mobile 

Radiolocation 
349 349A 

1350—1400 

Radiolocation 
349 349A 

1400—1427 

Radio astronomy 

1427—1429 Sf ace operation (Telecommand) 

Fixed 

Mobile except aeronautical mobile 

109—1525 

Fixed 

Mobile except 
aeronautical mobile 

1429—1 435 
Fixed 

Mobile 

1429—1525 

Fixed 

Mobilf 

1435 — 1525 

Mobile 

Fixed 


349 In Region 2 and Albania, Bulgaria, Hungary, Poland, Roumania, Czecho- 
slovakia and the U.S.S.R., the existing installations of the radionavigation service 
may continue to operate, temporarily, in the band 1 350-1 400 MHz. 

349A Radio astronomy observations on the Hydrogen line displaced towards lower 
Sp«2 frequencies arc carried out in a number of countries under national arrangements. 
Administrations should bear in mind the needs of the radio astronomy service 
in their future planning of the band I 350- l 400 MHz. 


DOMESTIC 


Band 

MHz 

Government 

Allocation 

Non-Government 

Allocation 

1350-1400 

RADIOLOCATION 

Fixed 

Mobile 

G2 G27 

' 

i 

! 

1400-1427 

RADIO ASTRONOMY 
G45 

RADIO ASTRONOMY 

1427-1429 

FIXED 

MOBILE except 
aeronautical 
mobile 

SPACE OPERATION 
(Telecommand) 

G30 

SPACE OPERATION 
(Teleco n nand) 
Land Mobile 
(Telemetering 
and telecommand) 
Fixed 

(Telemetering/ 

1435-1535 

MOBILE 

MOBILE 


(Aeronautical 

(Aeronautical 


telemetering) 

telemetering) 
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C2 In th« bands 216-225, 420-450, \ 300- 1400, 2300-2450, 2700-2900, 

5650-5925 and 9000-9200 Mia, tha Government radiolocation la limited 
to tha ■ liltary eervicea. 

027 Tha fixed and mobile aarvlcaa ara llaltad to tha nllltary aarvlcaa. 

G30 In tha bands 138-144, 148-149.9, 150.05-150.8, 225-328.6, 335.4-399.9, 

1427-1429 and 1439-1435 MHx, tha fixed and noblla aarvlcaa ara United 
primarily to oparatlons by tha military aarvlcaa. 

C45 No stations will ba authorised to transit In tha band 21850-21870 kUs, 

1400-1427 MHx, 2690-2700 MHx, 4990-5000 MHx, 10.68-10.70 GHx, 15.35- 
15.40 CHx, 23.6-24.0 GHx, 31.2-31.5 GHx, 52-54.25 GHx, 58.2-59.0 CHx, 

64-65 CHx, 86-92 CHx, 101-102 GHx, 130-140 GHx, 182-185 GHx and 
230-240 CHx. 

3.7.2 Present Assignments 
3 . 7 . 2 . 1 Government Master File 

• Assignment Class - In general, the assignment class can be divided 
into two portions. Below 1400 MHz the assignments are almost exclusively 
experimental - either development or testing. Above 1400 MHz the assignments 
are primarily for telemetering mobile stations of an aeronautical nature. 
There are 140 assignments in this frequency band. The number of assignments 
is divided evenly between the two classes. Locations of these assignments 
are primarily around DOD test facilities as well as military installations. 
Consequently, a fairly large density appears in California and the Southwest. 
The 1400-1427 MHz portion of the band is an exclusive radio astronomy 
allocation. 

• Operating Agencies - The agencies which have assignments in the band 
are confined to the DOD, specifically, the Air Force, Army and Navy. Each 
has approximately an equal number of assignments. 
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• Emission - The emission characteristics are fairly consistent. The 


majority of the assignments employ frequency modulation, with emission band- 
widths of 1 MHz. Approximately 5% of the assignments are pulsed systems 
(radar), with emission bandwidths on the order of 1-10 MHz. 

t Transmitter Power - The maximum transmitter power identified is 
4000 kW employed by a Navy radar installation at China Lake, California. 

Four assignments are 40 kW, all at Camp Pendleton, California. In general, 
the high power systems are in the 1350-1400 MHz range, while the powers in 
the 1427-1450 MHz portion of the band are at the 10-30 Watt level. 

• Antenna - Antennas employed for the radars in the 1350-1400 MHz 
portion of the band typically are 20-30 dB(i) gain arrays or reflectors. 
Those employed for the airborne system in the upper portion of the band 
are 0-3 dB(i) gain stubs or blades. 

3 . 7 . 2 . 2 Federal Communication Commission Data File 

• Assignment Class - There are 17 assignments in the 1350-1450 MHz 
spectral region; of these, 13 are experimental assignments, 3 industrial, 
and 1 aeronautical. 

The areas of operation are California (11 assignments), Maryland (4) 
and 1 assignment each in New Jersey and Maine. 

• Users - The band is used by Westinghouse Communication Services, 
McDonnell Douglas Radio Services Corporation and Raytheon Service Co. 


J 
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• Emission - Host of the assignments are frequency modulated, with 


bandwidths ranging from 500 kHz to 3 MHz. There are 2 amplitude modulated 
assignments, with bandwidths of 2.1 kHz. The remaining assignments are 
pulse modulated, with bandwidths from 100 kHz to 10 MHz. 

t Transmitter Power - The maximum transmitter power is 3.6 kW. The 
remaining assignments vary from 500 milliwatts to 1 kW. 

3. 7. 2. 3 International Frequency List 

• High Power Examination - In general , the frequency band can be 
divided into two portions. The 1350-1380 MHz frequency band contains assign- 
ments with the majority having powers from 500 to 2200 kW and one having a power 
of 6000 kW. The frequency band 1380-1450 MHz contains assignments with 
the majority having low powers, with the exception of 8 emitters at 20 kW. 

3. 7. 2. 4 Classification - Probabilistic 

3. 7.2. 5 Computer Histograms 

Figure 3.7-1 presents the non-experimental emitter and power histograms 
for the 1350-1450 MHz band. Figure 3.7-2 presents the same including experi- 
mental assignments. 
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Figure 3.7-1 Non-Experimental Emitter and Power Histograms for 
the 1350-1450 MHz Band 
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Figure 3.7-2 Emitter and Power Histograms for the 1350-1450 MHz Band 
Including Experimental Assignments 
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3.8 1636.5-1670 MHz Band 


3.8.1 Allocations 


INTERNATIONAL | 

Region 1 

Region 2 

Region 3 

1 636 5 - 1 644 

MARITIME MOWLI-SATELLITE 



352 352D 352H 


1 644 - 1 645 

Aeronautical mo»ile -sate lute (r) 
Maritime mobile-satellite 


352 352D 3521 


1645-1660 

Aeronautical mobile-satellite (r) 


352 352D 352J 


1660-1 670 

Meteorological aids 
Radio astronomy 



3S3A 354 354A 354B 



352 In Albania, Bulgaria, Hungary, Poland, Roumania, Czechoslovakia and the 
Spa U.S.S.R., the band I 535*1 660 MHz is also allocated to the fixed service. As 
regards the category of the fixed service in the band 1 535-1 540 MHz, see Resolu- 
tion No. Spa 3. 

352D In Austria, Indonesia and the F. R. of Germany, the band 1 54CM 660 MHz is 
Spa also allocated to the fixed service, 


352H The use of the band 1 636 5- 1 644 MHz is limited to transmissions from 
Sp«2 earth to space stations in the maritime mobile-satellite service for commu- 
nication and/or radiodctcimination purposes. Transmissions from ship sta- 
tions directly to coast stations, or between ship stations, are also authorized 
when such transmissions are used to extend or supplement the shipdo-satcllitc 
links. 

3521 The use of the band 1 644 - 1 645 MHz is limited to transmissions from 
Spa2 earth to space stations in the aeronautical mobile-satellite (R) and maritime 
mobile-satellite services for communication and/or radiodetermination purposes. 
Transmissions from mobile stations directly to land stations, or between mobile 
stations, of the aeronautical mobile (R) and maritime mobile services, arc also 
authorized. The utilization of this band is subject to prior operational co- 
ordination between the two services. 

352 J The use of the band 1 645-1 660 MHz is limited to transmissions from 

Sp«2 earth to space stations in the aeronautical mobile-satellite (R) service for 
communication and/or radiodetermination purposes. Transmissions from air- 
craft stations in the aeronautical mobile (R) service directly to terrestrial aero- 
nautical stations, or between aircraft stations, are also authorized when such 
transmissions are used to extend or supplement the aircraft-to-sateilite links. 
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MSA In vww of th* tivxmtful d#t#ctiofi by ittronomers of two hydroxyl spectral 
Spftl linos in the region* of I 665 MHz nod I 467 MHz; Administration* arc urged to give 

til practicable protection in the band I 660 1 670 MHz for future retetrch in 
radio astronomy particularly by eliminating air-to-ground transmission* in the 
meteorological aids service in the band I 6644 - 1 66$ 4 MHz a* soon as practi* 
cable. 

M4 In Albania, Bulgaria, Hungary, Poland, Roumanla, Caacboslovakia and the 
U.S.S.R., the band* 1660-1 690 MHz, 3165*3195 MHz, 4 9004 910 MHz, 

5 900-5 915 MHz and 9 6104 700 MHz are also used for radio astronomy obser- 
vations. 

354A In Bulgaria, Cuba, Ethiopia, Hungary, Israel, Jordan, Kenya, Kuwait, 
Spal Lebanon, Uganda, Pakistan, Poland, the United Arab Republic, Roumama, 
Syria, Tanzania, Czechoslovakia, the U.S.S.R, and Yugoslavia, the bands 
I 660 I 670 MHz and I 690 - I 700 MHz are also allocated to the fixed, 
service and the mobile, except aeronautical mobile, service. 

364ft In Australia, Cyprus, Spain, Ethiopia, Indonesia, Israel, New Zealand, Portugal, 
Spa the Spanish Provinces in Africa, the United Kingdom, Swoden and Switzerland, 
the band 1 660-1 670 MHz is also allocated, on a secondary basis, to the fixed 
service, and the mobile, except aeronautical mobile, service. 


Band 

MHz 

1 6 „'b . h- 
1644 


DOMESTIC 

Government 

Allocation 

MARITIME MOBILE- 
SATELLITE 


Non-Government 

Allocation 

MARITIME MOBILE- 
SATELLITE 


1644- 1645 

1645- 1660 


AERONAUT I* AL MOBILE- 
SATELLITE (k) 
MARITIME MOBILE- 
SATELLITE 

AERONAUTICAL 
MOBILE -SATtlllTE(R) 


AERONAUTICAL -MOB I L F 
SATfLLITE (R) 
MARITIME MOBILE- 
SATE LLITt 

AERONAUTICAL 
MOBIL E -SATELLITE^); 


16C0-1670 


METEOROLOGICU 

AIDS 

(Radiosonde) 
RADIO ASTRONOMY 


METEOROLOGICAL 

AIDS 

(Radiosonde) 
RADIO ASTRONOMY 


3.8.2 Present Assignments 
3 . 8 . 2 . 1 Go vernment Master File 

• Assignment Class - All of the assignments are experimental except 
for one airborne radar altimeter. Two of the assignments are for Earth-to- 
space transmissions by NASA to ATS-6, to support the PLACE experiment. The 
government master file contains only 6 assignments in this band. Geo- 
graphically, the assignments are not centralized to one area. 
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• Operating Agencies - The operating agencies are NASA, fcRDA and the 
Air Force. 

• Emission - The emissions are frequency modulated except for the 
radar altimeter. The emission bandwidths are 1 to 12 MHz. 

• T ransmitter Power - The transmitter powers employed are 1 kW for 

the space systems, and 20 Watts, 75 Watts and 1 kW for the terrestrial systems. 

• Antenna - The terrestrial systems use parabolic antennas with gains 
on the order of 18-25 dB(1). The space systems (Earth-to-space) employ 

35 dB(i) gain reflectors. 

3 . 8 . 2 . 2 Federal Communications Commissi on Data F ile 

• Assignment Cl ass - This band is comprised almost exclusively of 
industrial mobile users through the U.S. There are a few assignments for 
mobile auxiliary broadcast, radioastronomy, aviation, forestry and industrial 
radiolocation. There are a total of 215 assignments with mobile units 
authorized to operate throughout the U.S. 

• U sers - With the exception of one assignment to the state of 
Maryland, the assignments are all allocated to private interests. 

• Emissio n - The mobile industrial users, which basically make up 
the band, have emission bandvrcths of 8 kHz, and use amplitude modulation. 

The remaining assignments vary from 25 kHz - 10 MHz, frequency modulated, 
and 1 - 10 kHz, amplitude modulated. 
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I 

I 

| • Transmitter Power - The majority of assignments use powers of 100 W. 

i 

; The remaining few range from 25 W to 350 W. 

; 3. 8. 2. 3 International Frequency List 

i 

k • High Power Examinatio n - In this band there are 2 assignments at 

, 30 kW, with the remaining assignments being less than 2.1 kW. Many assign- 

[ ments do not designate the power. 

i 3. 8. 2. 4 Classification - Probabilistic 

i 

j 3. 8. 2. 5 Computer Histogram s 

I 

' Figure 3.8-1 presents the non-experimental emitter and power histograms. 

Figure 3.8-2 presents the same including experimental stations. 
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3-9 2040-2110 MHz Band 
3.9.1 Allocations 


INTERNATIONAL 

Region 1 

Region 2 Region 3 

1 790 2 290 

1 790 2 290 

Hhh> 

Fixed 

Mobile 

Momle 

356 356AB 356ABA 


356AC 

3 56 A 356AB 356ABA 


356 In Switzerland, the band I 710-2 290 MHz is allocated to the fixed service 
Spkl and the mobile, except the aeronautical mobile, service and the band I 770 

1 790 MHz is also allocated, on a secondary basis, to the meteorological-satcllito 
service. 

356A In Region 2, in Australia and Japan, the band 1 750 » I 850 MHz may also 
Sp«2 be used for I arth-to-spacc transmissions, and in Regions 2 and 3, the band 

2 200 2 290 MHz may also be used for spacc-lo-E arth transmissions in the 
space research service, subject to agreement between the administrations con- 
cerned and those having services, operating in accordance with the Table, which 
may be affected. 

356AB In Regions 2 and 3 and in Spam, in the band 2 025 2 120 MHz l arth-to- 
Spa2 space transmissions in the earth exploration-satellite service may be authorized 
with equality of right to operate with stations of other space r «d i oconun u mention 
services in this band and subject to agreement between the administrations con- 
cerned and those having serviv.es, operating in accordance with the Table, which 
may be affected 


356ABA In Region 2, in Australia and Spam, in the band 2 025 2 120 MHz and m 
Spa2 Regions I and in the band 2 1 10 2 120 MHz l arth-to-space transmissions in 
the space research service may be authorized with equality of right to operate 
with other space radiocommumcation services in these bands and subject to 
agreement between the administrations concerned and those having services, ope- 
rating m accordance with the Table, which may be affected. 

356 AC In Region I, in the barn 4 6 2 120 MHz, l arth-to-space transmissions 
Spa2 m the earth exploration-satellite service may be authorized with equality of 
right to operate with stations of other space radiocommumcation services in this 
band and subject to agreement between the administrations concerned and those 
navmg services, operating in accordance with the Table, which may be affected 
(see No. 356AB). 


Rami 
M Hz 


DOMESTIC 

Government 

Allocation 


Non-Government 
A1 location 


mwno 


FIXED 

M0BILL 

NG11 


NQll Television Inter-city relay station* may be author 
Ired to use frequencies In this band on the condition that 
harmful Interference will not be caused to stations operating 
In accordance with the Table of Frequency Allocations, 
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3.9.2 Present Assignments 


3. 9. 2.1 Government Master File 

• Assignment Class - The assignment class is almost exclusively experi- 
mental research, including Earth-to-space transmissions to low orbit, geo- 
stationary and deep space spacecraft (at the band edge 2110 MHz). There are 
approximately 100 assignments in the band. Most of the assignments are 
located at the NASA Space Tracking and Data Acquisition stations in Guam, 
Hawaii, California, North Carolina and Alaska. 

• Operating Agencies - The only agency with assignments in the band is 
NASA, with transmissions occurring from Rosman, N. C.; Fairbanks, Alaska; 
Goldstone, Calif.; Merritt Island, Florida; Guam and Hawaii. Operation 
would generally occur only on an intermittent basis. 

• Emission - In general, the emission bandwidths range from I to 3 MHz, 
employing FM techniques. 

• Transmitter Power - The majority of the assignments indicate a 10 kW 
level of RF output. Most of the time, however, especially when working low- 
orbit spacecraft, 100-200 Watts is sufficient. The higher power capabilities 
are provided as backup safety systems, for instance, when a spacecraft 
tumbles, and commands must pass through receiver antennas with a gain of 

no more than 0 dB(i ) . 

• Antenna - Antennas employed are parabolic reflectors with gains 
ranging from 20-40 dB(i). 
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3. 9. 2. 2 Federal Communications Commission Data File 


• Assignment Class - This band is used almost exclusively by the 
Auxiliary Broadcast for Television Intercity Relay and Television Pick-up. 
There are two point-to-point fixed microwave assignments and one fixed 
experimental assignment. There are approximately 500 assignments throughout 
the United States. 

• Users - The users of this band are mainly television and radio 
stations and state agencies. 

• Emission - Most of the assignments .'re frequency modulated, with 
emission bandwidths from 1 to 18 MHz. There are a few auxiliary broadcast 
assignments, with emission bandwidths of 25 MHz. The experimental assignments 
have emission bandwidths of 5 MHz. The fixed microwave assignments have 
emission bandwidths of 3 MHz and 800 kHz. 

• Transmitter Power - The transmitter powers in this band vary from 
1 to 16 Watts, with a few less than 1 Watt. 

3 . 9 . 2 . 3 Intern a tional Frequency List 

• High Power Examination - The majority of the 500 assignments are 
less than 1 kW. One fifth of the assignments have powers between 1 kW 
and 50 kW. Thirty assignments designate powers of 160 kW. 

3. 9. 2. 4 Classificatio n - Probabilistic 

3. 9. 2. 5 Computer Histograms 

Figure 3.9-1 presents the non-experimental emitter and power histograms. 
Figure 3.9-2 presents the same include experimental assignments. 
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Figure 3.9-1 Non-Experimental Emitter and Power Histograms 
for the 2040-2110 MHz Band 
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3.10 2200-2300 MHz Band 


3.10.1 Allocations 


INTERNATIONAL 


Region I 

Region 2 Region 3 

I 790 2 290 

1 790 2 290 

Fixed 

Fixed 

Mobile 

Mobile 

356 356AB 356ABA 


356AC 

356A 356AB 356ABA 

2 290 - 2 300 

2 290 2 300 

Fixed 

Fixed 

Space research 

Mobiif 

(Space-to-Tarth) 

Space research (Space-to-Farth) 

Mobile 


356C 



356 In Switzerland, the band I 710- 2 290 MHz is allocated to the fixed service 
Spa2 and the mobile, except the aeronautical mobile, service and the bund I 770 

1 790 MHz is also allocated, on a secondary basis, to the meteorological-satellite 
service. 

35&A In Region 2, in Australia and Japan, the band 1 750 I 850 MHz may also 
Spa2 be used for E arth-to spnee transmissions, and in Regions 2 and 3, the band 

2 200 2 290 MHz mav also be used for spacc-to-Tarth transmissions in the 
space research service, subject to agreement between the administrations con* 
ccrncd and those having services, operating in accordance with the Table, which 
may be affected 

356AB In Regions 2 and 3 and in Spain, in the band 2 025 2 120 MHz Earth-to- 

Spa2 space transmissions in the earth exploration-satellite service may bo authorized 
with equality of right to operate with stations of other space radiocommumeation 
services in this band and subject to agreement between the administrations con- 
cerned and those having services, operating in accordance with the Table, which 
may be affected 


356ABA In Region 2, in Australia and Spain, in the band 2 025 - 2 120 MHz and in 
Spa 2 Regions 1 and 3, in the band 2 110 2 120 MHz Larth-to-spacc transmissions m 
the space research service may be authorized with equality of right to operate 
with other space radiocommumeation services in these bands and subject to 
agreement between the administrations concerned and those having services, ope- 
rating in accordance with the Table, which may be affected. 

356AC In Region 1, in the band 2 096 2 120 MHz, Earth-to-spaee transmissions 
Spa 2 in the earth exploration-satellite service may be authorized with equality of 
right to operate with stations of other space radiocommumeation services in this 
band and subject to agreement between the administrations concerned and those 
naving services, operating m accordance with the Tabic, which may be affected 
(see No 356AB). 

356C In Austria, the space research service in the band 2 290-2 300 MHz is a secondary 
Spa service 


3 
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DOMESTIC 

Band 

KHz 

Government 

Allocation 

Non-Government 

Allocation 

2200-2290 

FIXED (LOS only) 
MOBILE (LOS only 
Including aero- 
nautical tel - 
metering, but ex- 
cluding flight 
testing of manned 
aircraft) 

SPACE RESEARCH 
(Space-to-Earth) 

G101 


2290-2300 

SPACE RESEARCH 
(Space-to-Earth) 
(Deep space only) 

FIXED 

MOBILE except 
aeronautical 
mobile 

G101 

SPACE RESEARCH 
(Space-to-Earth) 
(Deep space only) 


G101 In the band 2200-2300 Mix, talas* taring , tracking, ranging, ana log /digital 
daca and/or volca from oparatlonal apace stations may be accomodated on 
a co-equal basis with fixed, Mobile and space research services* 


3.10.2 Present Assignments 
3.10.2.1 Government Master File 


• Assignment Class - The assignments for the most part are experimental 
or mobile stations (specifically telemetering). There are a few maritime 
mobile, aeronautical mobile and space tracking and telemetering stations. 

The space stations are assigned throughout the spectral region 2200 to 
2300 MHz. There are approximately 800 assignments distributed throughout 
the U.S. 


• Operating Agencies - The Air Force, Army and Navy are the users most 
often listed in the data files. However, other agencies such as NASA, Coast 
Guard, National Security Agency, ERDA, also make use of this band. The 
space stations are operated by NASA and the Air Force. 
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• Emission - Most assignments are frequency modulated, with emission 
bandwldths from .1 kHz to 10 MHz. There are some bandwidths in the range 
10 MHz to 30 MHz. A few assignments are pulse modulated, with bandwidths 
up to 1 MHz. 

• Transmitter Power - The transmitter powers for the most part are 
less than .1 kW, with a few 1 kW assignments. One exception is an Air Force 
experimental research assignment at 2250 MHz, with a transmitter power of 

2 kW, and an emission bandwidth of 10 MHz, pulse modulated. 

• Antenna - Antennas of various kinds are used in this frequency band, 
ranging from paraboli :s with gains of 30 dB(i) to horizontally omnidirectional 
antennas with gains of 8 dB(i). 

3.10.2.2 Federal Communications Commission Data Fil e 

• Assignment Class - This frequency band is almost exclusively made up 
of industrial users (mainly mobile units). The remaining few assignments 
are experimental mobile units and public safety assignments. There are a 
total of 435 assignments located throughout the 48 contiguous states. 

• Emission - The majority of assignments are amplitude modulated, with 
bandwidths ranging from 2 to 8 kHz. The remaining assignments are frequency 
modulated, with bandwidths of 250 kHz to 20 MHz. 

• Transmitter Power - The transmitter powers designated vary from 
100 milliwatts to 2 kW. 
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3.10.2.3 International Frequency List 


• High Power Examination - The majority of the 1200 assignments are 
less than 1 kW. Ten percent of the assignments have powers between 1 and 
50 kW. There are 24 assignments which designate powers of 160 kW. Five 
percent of the assignments do not specify powers. 

3,10.2.4 Classification - Probabilistic, non-deterministic 

3,10.2.4 Computer Histograms 

Due to the large number of emitters in this band, histograms have 
not been generated. 
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2655-2690 MHz Band 


3.11 

3.11.1 Allocations 


INTERNATIONAL 


Region 1 


2 655 2 690 

2 655 2 690 

Fixed 364C 3641) 

Fixed 364C 3641) 

Mobile except 

Fixed-satellite (Farth-to-spaee) 

aeronautical mobile 

Mobile except aeronautical mobile 

BROADCASTING- 

Broadcasting-satellite 361 B 364H 

sate elite 361 B 364H 


363 364 364 F 364U 

3641* 364F 3640 


36IB The use of the hand 2 500 2 690 MH / by the broadcasting-satellite service 
Sp«2 is limited to domestic and regional systems for community reception and such 
use is subject to agreement between the administrations concerned and those 
having services, operating in accordance with the Table, which may be affected 
(sec* Resolutions Nos. Spa2 2 and Spa2 3). The power flux densitv at the 
Farth's surface shall not exceed the values given in Nos. 470NH 470NK. 

343 In the F. R. of Germany, the band 2 550-2 690 Mil/ is allocated to the fixed 
Spa service; and the band 2 690-2 700 Mil/ is also allocated to the fixed service. 

364 In Region I, tropospheric scatter systems may operate in the band 2 550 

Sp*2 2 690 MH/, subject to agreement between the administrations concerned and 
those having terrestrial radiocommunication services, operating in accordance 
with the Table, which mav be affected. 


3640 When planning new tropospheric scatter radio-relay links in the band 2 5(H) - 
Spa 2 2 690 MH/, all possible measures shall be taken to avoid directing the antennae 

of these links towards the geostationary satellite orbit. 

3641) Administrations shall make all practicable effort to avoid developing new 
Spa 2 tropospheric scatter systems in the band 2 655 2 690 MHz. 

364F In Bulgaria, Iran, Portugal and the U.S.S R„ the band 2 500 - 2 690 MHz 
Spti2 is allocated to the fixed service and the mobile, except aeronautical mobile, service. 

364G Radio astronomy observations in the band 2 670-2 690 MHz arc carried 
Sp«2 out in a number of countries under national arrangements. Administrations 
should bear in mind the needs of the radio astronomy service in their future 
planning of this band. 

364 H In the design of systems in the broadcasting-satellite service, administrations 
Sp«2 are urged to take all necessary steps to protect the radio astronomy service in 
the band 2 690 - 2 700 MHz. 
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DOMESTIC 




Band 

Governmant 

MHz 

Allocation 

2655-2690 




BROADCAST I NG- 
SATELLITE 
FIXED 

NGB NG47 NG101 
NG102 


(Note: Also fixed-satellite by 
non-Government footnote) 


MQ8 Fraquanclti la thU baud will be eelected tor umIxh* 
went in such a manner that, on an engineering baali. the 
lowot frequency in the band U aaitgned which will not cause 
harmful interference to stations in that area already as* 
signed frequencies In accordance with the Table of Frequency 
Allocation. 

NG47 In the band 2500-2690 MHr, the television channels 
2000-2036 MHz, 2062-2006 MHz, and 2074*2060 MHz and 
the corresponding response frequencies 2060.0375 MHz, 2687.- 
0375 MHz and 2086.0370 MHz may bs assigned to operational 
fixed stations In the public safety services (Part 80 of this 
chapter) on a primary basis snd to operational fixed stations 
in other services on a secondary basis. Such assignments are 
subject to the condition that all operational fixed stations must 
comply with the technical standards applicable to stations In 
the instructional television fixed service contained in Bubpart 
I of Part 74 of this chatper. All other frequencies in this band 
for terrestrial operations a;e available for assignment only 
to stations in the Instructional television fixed service. Sta- 
tions authorized in this band as of July 10, 1971, which do not 
comply with the above provisions may continue to operate on 
their presently assigned frequencies on a coequal bails with 
other stations operating in accordance with the table of fre- 
quency allocations. Itequcsts for subsequent Ilcensa renewals 
or modifications of existing license! will be considered ; how- 
ever, expansion of system* comprised of such stations will 
not be permitted. In Alaska, however, frequencies within the 
band 2055-2690 MHz are not available for assignment to 
terrestrial stations. 

NG101 The use of the lwind 2500 2090 MHz hy the broad- 
casting satellite service Is limited to domestic and regional 
systems for community reception of educational television 
programing and public service information. Such use is sub- 
ject to agreement among administrations concerned and those 
having services operating in accordance with the table, which 
may be affected, Unless such agreement includes the use of 
higher values, the power flux density at the earth's surface pro 
duced by emissions from a space station In this service shall 
not exceed those values set forth in Part 73 of the rules for 
this frequency band. 

NG102 The frequency bands 2500 2535 MHz (ipnce-to- 
earth) and 2655 2090 MHz (earth-to-space) are allocated for 
use in the fixed-satellite service ns follows: 

(a) For common carrier use in Alaska, for intra-Alaska 
service only, and, in the mid nnd western Pacific area includ- 
ing American Samoa, the Trust Territory of the Pacific 
Island**, Guam and Hawaii; 

(b) For educational use In the contiguous United States. 
Alaska, and the mid and western Pacific area including 
American Samoa, the Trust Territory of the Pacific I; lands, 
Guam and Hawaii. 

Such use is subject to agreement with ndniliiMrations having 
services operating in ncc'irdanee with the table, which may lie 
affected. In the band 2 500 *-2535 MHz, unless such agreement 
includes the Use of higher values, the power flu \ density at 
the earth's surface produced hy emissions from a space station 
In this service shall not exceed the values m*i forth in Part 25 
of the rules for this frequency hand 


i 
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3.11.2 Present Assignments 
3.11.2.1 Government Master File 


• Assignment Class »• In this frequency band there Is only one assign- 
ment, an experimental research station transmitting from space. 

• Operat i ng Agencie s - This assignment is for the ATS-6 satellite 
under control of Goddard Space Flight Center. 

• Emission - This assignment is frequency modu; v*ed, with an emission 
bandwidth of 40 MHz. 

• Transmitter Power - The specified transmitter power is .015 kW. 

• A ntenn a - The parabolic antenna has a gain of -45 dB(i). 

3.11.2.2 Federal Co mmunications Com mi ssion Data File 

• Assignment Class - The assignments in this band are mainly auxiliary 
broadcast (Instructional Television Fixed Service, ITFS), with some public 
safety stations. The majority of assignments are located in California, 

New Jersey, New York, Pennsylvania and Wisconsin. The remaining assign- 
ments are distributed throughout the U.S. 

• Emission - The majority of assignments (ITFS) are combined amplitude 
and frequency modulated signals (one carrying the sound portion, the other 
carrying video for TV broadcasting). Other assignments indicate emission 
bandwidths of 5.75 to 6 MHz, amplitude modulated; 17 MHz, frequency modulated; 
and a single assignment with a 500 kHz, pulse modulated; and 2 kHz, frequency 
modulated, signal. 
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• Transmitter Power - The transmitter powers vary from 130 microwatts 


to 100 Watts. 

3.11.2.3 International Frequency Lis t 

• High Power Examination - There are 115 assignments in this band. 

Powers designated are less than .1 kW, except 10 at 10 kW and 1 at 1 kW. 

3.11.2.4 Classification 

Overall, the band is classified as probabilistic. However, since 
the ITFS is fairlv well defined in the U.S., both technically and geographically, 
certain portions of the band can be analyzed in a deterministic manner. 

3.11.2.5 Computer Histograms 

Figure 3.11-1 presents the emitter and power histograms for the 


2655-2690 MHz band. 
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Figure 3.11-1 Non-Experimental Emitter and Powe M HHtf*grams 
for the 2655-2690 MHz Band 
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3.12 2690-2700 MHz Band 


3.12.1 Allocations 


P.TERNATI0NAL 

Region 1 

Region 2 

Region 3 


2 690 2 700 

Radio astronomy 




233B 363 364A 3MB 




233B In making assignments to stations of other services to which the bands 
Spn2 37 75 38 25 MHz. 15005 153 MHz. 406 1 410 MHz, 2 690 2 700 MHz 

and 4 700 5 000 MHz arc allocated, administrations are urged to take all 

practicable steps to protect radio astronomy observations from harmful inter- 
ference. 

J6J In the F. R. of Germany, the band 2 550-2 690 MHz is allocated to the fixed 
Sp* service; and the band 2 690-2 700 MHz is also allocated to the fixed service. 


364A In Bulgaria, Cuba, Hungary. India, Israel, Kuwait, Lebanon, Morocco, 
Spa2 Pakistan, the Philippines, Poland, the United Arab Republic, Roumania, Cze- 
choslovakia, the U.S.'S. R. and Yugoslavia, the band 2 690 -2 700 MHz is also 
allocated to the fixed and mobile services. 

364B In Algeria, Bulgaria, Hungary, Poland, the United Arab Republic, Yugoslavia, 
Sf* Roumania, Czechoslovakia and the U.S.S.R., tropospheric scatter systems may 
operate in the band 2 690-2 700 MHz under agreements concluded between 
administrations concerned and those having services operating in accordance 
wuh the Table, which mav be affected. 


DOMESTIC | 

Band 

Government 

Non-Government 

MHz 

Allocation 

Allocation 

2690-2700 

RADIO ASTRONOMY 

RADIO ASTRONOMY 


G45 



G45 No stations will be authorized to transmit in the band 21850-21870 kHz, 
1400-1427 MHz, 2690-2700 KHz, 4990-5000 MHz, 10,68-10.70 GHz, 15.35- 
15.40 GHz, 23.6-24.0 GHz, 31.2-31,5 GHz, 52-54.25 GHz, 58.2-59.0 GHz, 
64-65 GHz, 86-92 GHz, 101-102 GHz, 130-140 GHz, 182-185 GHz and 
230-240 GHz. 




3.12.2 Present Assignments 
3.12.2.1 Government Master File 


t Assignment Class - The band is allocated exclusively to the radio- 
astronomy service. A radionavigation land station and surveillance radar 
station are the only other assignments in this band. They are located in 
California and Texas respectively. 

• Operating Agencies - The radionavigation station is operated by 
the Naval Air Station, and the surveillance radar is operated by the Air 
Force. 

• Emission - The assignments are pulse modulated, with emission band- 
widths of 1.44 MHz and 11 MHz. 

• Transmitter Power - The transmitter powers are 230 and 600 kW. 

• Antenna - The Navy specifies a parabolic antenna with a gain of 
34 dB(i), and the Air Force specifies a parabolic antenna with a gain of 
20 dB ( i ) . 


3.12.2.2 Federal Communications Commission Data File 

• Assignment Class - The assignments in this band are almost exclusively 
experimental, with 40 of them being mobile units. A large concentration of 
the total 42 assignments are located in Wisconsin and Texas. 

• Users - Private industry is the primary user in this band. 

• Emission - The assignments are frequency modulated, with emission 
bandwidths of 6 kHz. 
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• Transmitter Power - The transmitter power varies from 100 milliwatts 


to 75 Watts. 

3.12.2.3 International Frequency List 

• High Power Examination - There are 22 assignments in the band. The 
majority are radioastronomy stations, A few stations specify powers less 
than 1 kW, and there is one assignment of 460 kW and two assignments of 
500 kW. 


3.12.2.4 Classification 

For the most part, this is a quiet frequency band allocated exclusively 
to the radioastronomy service for continuum measurements. Classification 
is not applicable. 

3.12.2.5 Computer Histograms 

Histograms are not considered appropriate for this band. 


65 


3.13 4200-4400 MHz Band 


3.13.1 Allocations 


INTERNATIONAL 

Region I 


Region 3 

4 200 - 4 400 

Aeronautical radionavigation 
352A 379A 381 382 383 



352A The bands I 558-5 - 1 636-5 MHz, 4 200 - 4 400 MHz, 5 000 5 250 MHz 
Sp«2 and 15 4 - 15-7 GHz arc reserved on a world-wide basis for the use and develop- 
ment of airborne electronic aids to air navigation and any directly associated 
ground-based or satellite-borne facilities. 

379 A The standard frequency-satellite service and the time signal-satellite service 
S|m 2 may be authorized to use the frequency 4 202 MHz for space to-Earth transmis- 
sions and the frequency 6 427 MHz for Earth-to-spacc transmissions. Such 
transmissions shall be confined within the limits of ±2 MHz of these frequencies 
and shall be subject to agreement between the administrations concerned and 
those having services, operating in accordance with the Table, which may be 
affected, 

381 In China and the Philippines, the band 4 2004 400 MHz is also allocated, 
on a secondary basis, to the fixed service. 

382 In Albania, Bulgaria, Hungary, Poland, Roumania, Czechoslovakia and the 
U.S.S.R., the band 4 200-4 400 MHz is also allocated to the fixed and mobile 
services subject to causing no harmful interference to the aeronautical radio- 
navigation service used by aircraft on international air routes in these countries. 


383 In Austria. Denmark, Norway, the F. R. of Germany, Sweden and Switzerland, 
the band 4 2004 210 MHz is also allocated, on a secondary basis, to the fixed 
service. 


DOMESTIC ~] 


Government 

Non -Govern* jnt 


Allocation 

A1 location 

4200-4400 

AERONAUTICAL 

AERONAUTICAL 

RADIONAVIGATION 

RADIGNAVIuATIGN 


G58 



G58 No stations will be authorized to transmit in the band 4200-4400 MHz 
except altimeter stations and experimental stations. Experimental 
stations will not be authorized to develop equipment for operational 
use in this band other than equipment related to altimeter etatlona. 
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3.13.2 Present Allocations 


3.13.2.1 Government Master File 

• Assignment Class - The assignments in this band are made up of users 
in the experimental and aeronautical radionavigation service (altimeters). 

The 39 assignments are mainly located in the western portion of the U.S. 

• Operating Agencies - The Navy and Air Force are the primary users, 
with some assignments used by the Departments of Commerce, Interior, Army, 

NASA, and ERDA. 

• Emission - The assignments are mainly pulse modulated, with emission 
bandwidths from 600 kHz to 180 MHz. There are some frequency modulated 
systems, with bandwidths from 100 kHz to 110 MHz, and a few amplitude modulated 
assignments, varying from .01 to 6 kHz. 

• Transmitter Power - The transmitter powers vary from .5 Watts to .5 kW. 
There are four exceptions to this. One Air Force experimental testing assign- 
ment operating over the range 4200-4990 MHz specifies a transmitter power of 

2 kW, with an emission bandwidth of 20 MHz, pulse modulated. There are three 
Air Force experimental testing assignments operating over the same range, 
with specified transmitter powers of 5 kW, and emission bandwidths of 6 kHz 
and 50 kHz, amplitude and pulse modulated respectively. The other assign- 
ment is unmodulated. The antenna designated for these three assignments has 
a gain of 30 dB ( i ) . 

• Antenn a - The antennas specified in this band are horns, arrays and 
parabolic reflectors with gains up to 40 dB(i) on the latter. 


? 
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3.13.2.2 Federal Communications Commission Data File 


• Assignment Class - This band Is used for industrial, experimental and 
aviation radionavigation service. There are a total of 19 assignments 

in this band, located in California and Oklahoma. 

• Emission - The assignments in this band are mainly frequency modulated, 
with bandwidths of 20 kHz. The remaining assignments are amplitude modulated, 
with emission bandwidths of 2 kHz, and pulse modulated, with emission bandwidths 
of 10, 32, and 110 MHz. 

§ Transmitter Power - The majority of transmitter powers specified are 
on the order of 200 Watts. The remaining powers vary from 1 milliwatt 
to 20 kW. 

3.13.2.3 International Frequency List 

• High Power Examination - The 73 assignments ‘n this band list trans- 
mitter powers of less than .01 kW. 

3.13.2.4 Classification - Probabilistic 

3.13.2.5 Computer Histograms 

Figure 3.13-1 presents the non-experimental emitter and power histograms. 
Figure 3.13-2 presents the same including experimental assignments. 
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Figure 3.13-1 Non-Experimental Emitter and Power Histograms 
for the 4200-4400 MHz Band 
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Figure 3.13-2 Emitter and Power Histograms for the 4200-4400 MHz 
Band Including Experimental Assignments 



3.14 4995-5000 MHz Band 


3.14.1 Allocations 


INTERNATIONAL 


Region 1 

Region 2 

Region 3 

4990-5000 

4 990 5 000 

4 990 - 5 000 

Fixed 

Radio astronomy 

Fixed 

Mobile 


Mobile 

Radio astronomy 


Radio astronomy 

233B 

383A 

233B 


233B In making assignments to stations of other services to which the bands 
Sp«2 37 75 38 25 MH/. 15005 153 MH/. 406 1 410 MHz, 2 690 • 2 700 MHz 

and 4 700 5 000 MHz arc allocated, administrations are urged to take all 
practicable steps to protect radio astronomy observations from harmful inter* 
fe rente 


383 V In Cuba, the band 4 990 5 <XK> MH/ is also allocated to the lined and mobile 
Spa2 services, and the provisions of No. 233B apply. 


DOMESTIC 

Band 

Government 

Non -Government 

MHz 

Allocation 

Allocation 

4990-5000 

RADIO ASTRONOMY 

RADIO ASTRONOMY 


G45 



G45 No stations will ba authorized to transmit In the band 21850-21870 kHz, 
1400-1427 MHz, 2690-2700 MHz, 4990-5000 MHz, 10.68-10.70 GHz, 15.35- 
15.40 GHz, 23.6-24.0 GHz, 31.2-31.5 GHz, 52-54.25 GHz, 58.2-59.0 GHz, 
64-65 GHz, 86-92 GHz, 101-102 GHz, 130-140 GHz, 182-185 GHz and 
230-240 GHz. 


3.14.2 Present Assignments 
3.14.2.1 Government Master File 


There are no assignments 
Government Master File. This 


in the frequency range 4995-5000 MHz in the 
band is an exclusive radioastronomy allocation. 


«rvUT, RA.GE 
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3.14.2.2 Federal Communications Commission Data File 


• Assignment Class - This frequency band contains one fixed experimental 
assignment located in California. 

• User - This sole assignment in this band is for Rockwell International 
Corporation. 

• Emission - The assignment is amplitude modulated, with an emission 
bandwidth of 2 kHz. 


• Transmitter Power - The transmitter power specified is 100 milliwatts. 

3.14.2.3 International Frequency List 

• High Powe r Examination - There are 15 assignments in this band, with 
11 of them being radioastronomy stations. Two of the remaining assignments 
have transmitter powers of 1 kW, and the remainder are equal to or less than 
.05 kW. 

3.14.2.4 Classification 

This is a quiet band, allocated exclusively to the radioastronomy service. 
Classification is not applicable. 


3.14.2.5 


Histograms are not considered appropriate for this band. 
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3.15 5725-5925 MHz Band 


3.15.1 Allocation s 


INTERNATIONAL 


Region 1 

Region 2 

Region 3 

5 725 5 850 

5 725 5 850 


FlXtD’SATIUITf 

Radiolocation 

(Carth-to-space) 

Amateur 


Radiolocation 



Amateur 



354 388 390 



391 391 A 

389 391 391 A 

5 850 5 925 

5 850 5 925 

5 850 5 925 



1 l\M) 

Ii\ii>’Smhiiii 

Radioiotmion 

\ iMiHumin 

tl .nth lo-sp.kd 

Amateur 

tl urlh-to space) 

Mnmu i 


Mown 



Rinhohuttfon 

391 

39! 

391 

- ' - r ' 

, ^ ^ : ■■ ^ - 




354 In Albania, Bulgaria, Hungary, Poland, Roumania, Czechoslovakia and the 
U.S.S.R., the bands 1660-1 690 M Hr, 3 165-3 195 MHz. 4 800-4 810 MHz, 
5 800*5 815 Ml!/ and 8 680-8 700 MHz are also used for radio astronomy obser- 
vations. 


388 In the F. R, of Germany, the band 5 650-5 ? n 5 MHz is allocated to the amateur 
service and the band 5 775-5 850 MH/ is allocated to the nxed service. 

389 In China. India. Indonesia. Japan and Pakistan, the band 5 650 5 850 MHz is also 
allocated to the fixed and mobile services 


390 In Albania, Bulgaria. Hungary. Poland, Roumania, Czechoslovakia and the 
Sp«2 U.S.S.K.. the band 5 800 5 850 MH/ is allocated to the fixed, mobile and lixed- 

satcllilc services 

391 The frequency 5 800 MHz is designated for industrial, scientific and medical 
purposes, hmissions must be contincd within the limits of *; 75 MHz of that 
frequency. Radiocommunication services operating within those limits must 
accept any harmful interference that may be experienced from the operation of 
industrial, scientific and medical equipment. 

391 A Radio astronomy observations arc being carried out in the bands 5 750 
Spa2 5 770 MHz and 36 458 36 488 GHz in a number of countries under national 

arrangements. Administrations are urged to take all practicable steps to protect 
radio astronomy observations in these bands from harmful interference. 



DOMESTIC 


Band 

Government 

Non-Government 

MHz 

Allocation 

Allocation 

5650-5925 

RADIOLOCATION 

Amateur 

(ISM 5800 + 



75 MHz) " 




1 


3.15.2 Present A ssignments 

3.15.2.1 Gove rnment Master File 

• Assignment Class - This band is used primarily for experimental and 
radiolocation (mobile) stations. The other services assigned in this band 
are for surveillance radar, radiolocation land stations and radionavigation 
mobile stations. The approximately 150 stations are located throughout the 
U.S. 

• Operating Agenci es - This band is used primarily by the Army, Air 
Force and Navy. There is a NASA experimental research station (ATS-6) trans- 
mitting from space at 5765 MHz. 

• Emissio n - The emissions are almost entirely pulse modulated, with 
emission bandwidths from 4 to 35 MHz. There are a few frequency modulated 
assignments, with an emission bandwidth of 1.4 MHz. The few amplitude 
modulated assignments have bandwidths of .01, .1 and 2 kHz. 

• Transmit te r Power - The transmitter powers vary from .0001 to 4 kW, 
with 11 assignments in the 250 to 300 kW range and two assignments at 1000 kW. 

• Ante n na - A variety of antennas are used throughout this band. The 
only gains listed, however, ace 30 to 44 dB ( i ) for parabolic antennas. 

3.15.2.2 Federal Communications Commission Data File 

• Assignment Class - There are 12 assignments in this band. Of these 
12, half are experimental systems; a third are fixed common carrier systems 
and one is used for industrial, scientific and medical purposes. There is 
also one communication-satellite earth station assignment. The assignments 
are concentrated in "alifornia. 
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• Emission - The majority of assignments are frequency modulated, with 


emission bandwidths from 19.8 to 36 MHz. There is one pulse modulated system, 
with an emission bandwidth of 20 MHz, and two amplitude modulated systems, 
with bandwidths of .1 and 190 kHz. 

• Transmitter Power - The transmitter power varies from 36 milliwatts 
to 2.8 kilowatts. 

3.15.2.3 International Frequency List 

• High Power Examination - This frequency band of 90 assignments can 

be divided into two portions, with one portion, 5725 to 5840 MHz, having trans- 
mitter powers of less than 1 kW, and 10 assignments having powers of 250 kW. 

The second portion, 5843 to 5925 MHz indicates powers of 1 kW or less. 

3.15.2.4 Classification - Probabilistic 

3.15.2.5 Computer Histograms 

Figure 3.15-1 presents the non-experimental emitter and power histograms. 
Figure 3.15-2 presents the same including experimental assignments. 
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Figure 3.15-1 Non-Experimental Emitter and Power Histograms 
for the 5725-5925 MHz Band 
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FREQUENCY B, 
EXPERIMENTA 



3.16 5925-6425 MHz Band 


3.16.1 Allocations 





INTERNATIONAL 




L_ 

Region I 

j Region 2 ! 

Region 1 



5 925 6 425 

1 -mu 

f'lXKHumiii d urth-to-spuee) 
Mouiu 








[ DOMESTIC | 

Band 

MHz 


Government 

Allocation 

Non-Government 

Allocation 

Remarks 

6925-64 

25 


FIXED 

FIXED-SATELLITE 

(Earth-to-space) 

NG41 

Domestic public 

i 


N041 Frtqutucle* to the band* 3700-4200 MH*. 5025- 
842B MH*, and 10.7-11,7 OH* may al»o be assigned to ata- 
ttona In the international fixed public and International control 
rerrices located In U.S. Possessions in the Caribbean area. 


3.16.2 Present Assignments 
3.16.2.1 Government Maste r File 

• Assignment Clas s - The majority of assignments in this band are for fixed 
stations or radiobeacon mobile stations. The remainder of the assignments are 
for fixed-satellite earth stations and experimental stations. The 119 assign- 
ments are located in a limited number of states. Alaska contains the majority 
of assignments. The remaining stations are located in Alabama, California, 
Florida, Hawaii, Maryland, Nevada, New Mexico, and North Carolina. 


ORIGINAL ftAGE IS 
OF POOR QUALITY 
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t Operating Agencies - This band is used primarily by the Air Force 
and ERDA. Other agencies with assignments are the Department of Interior, 

NASA, Army and the Department of Transportation. 

• Emission - The majority of assignments are frequency modulated. The 
fixed stations usually employ emission bandwidths of 4 or 12 MHz. The 
radiobeacon mobile stations have unmodulated signals. The experimental stations 
specify emission bandwidths of 40 MHz, frequency modulated, with the exception 
of an assignment which operates over the frequency band 5925 to 6425 MHz. 

This assignment lists four emission characteristics: 5G0 MHz bandwidth 

frequency modulated, 500 MHz bandwidth pulse modulated, 2 MHz bandwidth 
amplitude modulated, and 2 MHz bandwidth frequency modulated. 

• Transmitter Power - The transmitter powers vary from .3 Watt to . 6 kW, 
with the majority of assignments at 1 Watt. There are a few experimental 
stations which specify transmitter powers of 10 kW. 

• Antenna - The typical antenna used in this band is a parabolic with 
a gain of 43 dB(i ) . 

3.16.2.2 Federal Communications Commis sion Data File 

• Assignment Class - The majority of assignments are fixed common 
carrier, including earth stations for use in domestic and international 
regions. The remaining assignments are experimental, many of which are mobile. 

One assignment operating over the 5925 to 6425 MHz frequency range is used 
only for telemetry, tracking and control, except in emergencies. This 
assignment is used by AT&T, IT&T, RCAC, WUI and Comsat, and specifies a power 
of 12.5 kW. This assignment has 2 units, one amplitude modulated and the 
other frequency modulated, both with emission bandwidths of 30 MHz. 

J 
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The approximately 28,000 assignments in this band are located throughout 
the U.S., with a large number of assignments in Alaska, Arizona, California, 
and New York. 

• Users - The majority of users in this band are telephone companies. 

• Emission - The majority of assignments are frequency modulated, with 
emission bandwidths typically of 30 MHz. 

• Transmitter Power - The transmitter power varies from 36 milliwatts 
to 12.5 kW. 

3.16.2.3 International Frequency List 

• High Power Examination - The majority of the more than 10,000 assign- 
ments in this band specify powers less than 1 kW. Approximately 2 % of the 
assignments have specified powers of 2 kW. The remaining assignments give 
powers varying from 1 kW to 470 kW. There are four assignments with the 

470 kW power specification. 

3.16.2.4 Classification - Probabilistic 

3.16.2.5 Computer Histograms 

Due to the large number of emitters in this band, histograms have not 
been generated. 
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3.17 6475-7000 MHz Band 


3.17.1 Allocations 


Region I 


6 425 7 250 


INTERNATIONAL 


Region 2 


H\h> 

Mount 


Region 3 


370 A .392 A A 392B 39,3 


379A The standard frequency-satellite service and the time signal-satellite service 
may be authorized to use the frequency 4 202 MHz for spacc-to-Farth transmis- 
sions and the frequency 6 427 MHz for Earth-to-spacc transmissions. Such 
transmissions shall be confined within the limits of ±2 MHz of these frequencies 
and shall be subject to agreement between the administrations concerned and 
those having services, operating in accordance with the Table, which may be 
affected. 


392AA In Brazil. Canada and the United States of America, the band 6 625 - 
Spa2 7 125 MHz is also allocated, on a secondary basis, to the fixed-satellite service 

for space-to-l arth transmissions. In Region 2. the power flux density produced 
by space stations in this band shall be in accordance with the provisions of 
No. 470NM. In Regions 1 and 3, it shall be at least 6 dB lower Receiving 
earth stations in this band may not impose restrictions on the locations or techni- 
cal parameters of existing or future terrestrial stations of other countries. 

392B The band 7 145 7 235 MHz may be used for larth-to-spacc transmissions 
Spa2 in the space research service, subject to agreement between the administrations 

concerned and those having services, operating in accordance with the Table, 
which niav be atfccted. 

393 In Italy, the band 6 450*6 575 MHz is also allocated to the radiolocation service, 

Sr* 



DOMESTIC 



Band 
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1 Governnent 

j Allocation 


Non-Government 

Allocation 
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6575-tnw 1 

i 


FIXED 
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| 

\ i 

i 

t 

! 

FIXED 

FIXED-SATELLITE 
(Space-to-Earth) 
NG8 NG103 
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FIXED 

FIXED-SATELLITE 
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NOS rrtqutnclei la tbla Sand will be teltcted for aaalfn- 
went Id aucb a naoncr that, on an engineering baalt, the 
lowcat frequency In the band le atilgntd which will not cause 
harmful InierfereDce to stations In that area already as- 
signed frequencies In accordance with the Table of Frequency 
Allocation. 

NQ11 Telerlilon Inter-city relay stations may be author- 
ised to use frequencies In this band on the condition that 
harmful Interference will not be cavsed to stations operating 
In accordance with the Table of Frequency Allocation*. 


NO 103 In the band 0025 7125 Mil*, the fixed entelllte 
aervlce (apace to enrth) has equal right* with the fixed anil 
mobile ur vices within the Vnlted Staten. Internationally, 
however, It In secondary with respect to the services of other 
countries operating In accordance with the table and receiving 
enrth stations In this hnnd may not Impose restrictions on the 
locations or technical parameters of existing or future ter- 
restrial statlouH of other eonntrler. 


3.17.2 Present Assignments 
3.17.2.1 Government Master File 

• As signment Class - Of the ten assignments in this band, are all 
experimental. The assignments are located throughout the U.S. 

• Operating Agencies - The majority of assignments are allocated to 
the Air Force. 

• Emission - The majority of assignments are pulse modulated, with 
emission bandwidths of 200 kHz. There are two frequency modulated assign- 
ments, with bandwidths of 7.3 and 10 MHz . 

• Transmitter Power - The transmitter power varies from .1 Watts to 
400 Watts. 

• Antenna - The majority of assignments use a blade antenna with a 

gain of 2 dB{i). There is one parabolic antenna used, with a gain of 39 dB(i). 
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3.17.2.2 Federal Communications Commission Data File 


• Assignment Class - The majority of assignments from 6475 to 6725 MHz 
are for the Industrial service. Other services using this band are the 
common carrier, public safety, experimental, aviation and land transportation. 
The assignments in the band 6725 to 6825 MHz are mainly used by the industrial 
and public safety services. There are, however, other services used in this 
portion of the band. The last portion of the band, 6875 to 7000 MHz, is 
almost exclusively used for auxiliary broadcast (5 of these are remote pickup 
mobile units). 

The majority of the over 11,000 assignments in this band are distributed 
throughout the U.S. 

• Emission - The majority of assignments are frequency modulated. The 
assignments in the first portion of the band (6475 to 6875 MHz) have emission 
bandwidths of 10 MHz for the most part. The assignments in the remainder 

of the band use emission bandwidths of 25 MHz typically. 

• Transmitter Power - The majority of assignments have transmitter 
powers of 1 to 4 Watts. There are a few assignments indicating powers of 
200 Watts, and one with a specified power of 8.5 kW. 

3.17.2.3 International Frequency List 

• High Power Examination - There aro more than 3000 assignments in 
this band, with powers varying up to 160 kW. 


83 


3.17.2.4 Classification - Probabilistic 
3.17.2.4 Computer Histograms 

Due to the large number of emitters in this band, histograms have not 
been generated. 
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3.18 7900-7975 MHz Band 
3.18.1 Allocations 


INTERNATIONAL 

Region I 

Region 2 

Region 3 

7900 7975 

Fixed 

Fixed-satellite (F.arth-to-spacc) 
Mobile 



| DOMESTIC 

Band 

Government 

Non-Government 

MHz 

Allocation 

Allocation 

7900-8975 

! 

i 

hxed 

FIXED-SATELLITE 

(Earth-to-space) 

MOBILE 


l i 

i ! 

1 6107 G108 

1 1 


GlU? Military earth station* in th« band 7250-7750 and 7900-8400 HHz and 

20.2-21.2, 30-31, 92-93, 102-103, 140-141 and 150-151 GHz may be fixed, 
transportable or located on board a ship or aircraft* 

G100 Planning and use of the bands 7300-7750, 7900-7975 and 8025-8400 MHz by 
mobile earth stations and the band 8025-8400 MHz by stations of earth 
resources satellite systems, necessitate the development of technical 
and/or operational sharing criteria to ensure the maximum degree of 
electromagnetic compatibility with existing and planned systems within 
these bands. 


3.18.2 P resent Assignments 
3.18.2.1 Government Master File 

• Assignment Class - This band is predominantly used for the fixed 
and fixed-satellite services. There are some experimental assignments 
in this band. The more than 400 assignments are located throughout the 
U. S. 
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• Operating Agencies - The Federal Aviation Administration is 


the major user, although some other government agencies make use of the 
band. 


• Emission - Emissions are almost exclusively frequency modulated, 
with bandwidths from 910 kHz to 45 MHz. There are two experimental 
assignments, with bandwidths of 185 MHz, operating over the frequency range 
of 7900 to 8500 MHz. 

• Transmitter Power - The transmitter powers in this band are 

330 Watts or less, except for one experimental assignment over the frequency 
range 7900-8400 MHz, with a power of 10 kW. 

• Antenna - The majority of assignments employ parabolic antennas 
with gains up to 46 dB(i). Other antennas used in tins band include horns 
with 16 to 28 dB(i) gain, fly swatters with gains of 42 dB(i), and earth 
station antennas with gains of 57 dB(i). 

3.18.2.2 Fe deral Communications Commission Data File 

4 Assignment C lass - There are two industrial, two common carrier, 
and one experimental assignment in this band. They are located in Florida, 
Arizona and New Jersey. 

• Emission - Most of the assignments are frequency modulated, with 
emission bandwidths of 2, 10 and 25 MHz. There is one pulse modulated 
system, with a bandwidth of 40 MHz. 
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• Transmitter Power - The assignments specify transmitter powers 


of 1 Watt, 1.5 Watts and 75.36 megawatts. The 75.36 MW assignment Is 
an experimental assignment at 7970 MHz, with an emission bandwidth of 
2 MHz (frequency modulated), and 40 MHz (pulse modulated). 

3.18.2.3 Internat i onal Frequency List 

• Hi gh Power E xam inatio n - The 150 assignments in this band 
specify transmitter powers less than .01 kW. 

3.18.2.4 Cla ssification 

Overall, the band is considered probabilistic. However, certain 
portions of the band which are used by the FAA for point-to-point 
microwave transmission of air traffic control information are fairly 
well defined and could be analyzed in a deterministic manner. 

3.18.2.5 Comp uter Hi stograms 

Figure 3.18-1 presents the non-experimental emitter and power histogram. 
Figure 3.18-2 presents the same including experimental assignments. 
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Figure 3.18-1 Non-Experimental Emitter and Power Histograms 
for the 7900-7975 MHz Band 
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Figure 3.18-2 Emitter ano Power Histograms for the 7900-7975 MHz 
Band Including Experimental Assignments 
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3.19 9950-10050 MHz Band 


3.19.1 Allocations 


INTERNATIONAL 


Region 1 

Region 2 

Region 3 

* M0 - 10 000 

Radios oc at ion 




hMfd 





4U) 

401 401 A 



It 000 10 500 

RaDKMOC ATION 




Ammttw 




401 A 402 401 




400 In Albania. Bulgaria. Hungary. Poland. Roumama. Czechoslovakia and the 
V \S K . (he band 9 HOO 10 0U0 MM; it also allocated to the fixed and radio- 
nav ganon services. 

401 In India. Indonesia. Japan and Sweden, the heed and radiolocation services 
operate on a basis of equalit) in the hand 9 800- 10 000 MH/ 

401 \ 1 he hand 99 ,, s I00?5 MH/ mas he used hv weather radar on meteorological* 

Spa satellites 

402 In Japan and Sweden, the hand 10 000-10 500 Mil/ is also allocated to the 
*xed and mobile services. 

403 In the I R of C'»erman> and Switzerland, the hand 10 (XXV 10 250 MH/ is also 
allocated to the fixed a*.J mobile services, the band 10 250-10 500 MH/ is allocated 
to the amateur service. 


DOMESTIC 
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Government 
A l location 

Non-Gove**nment 

A1 loCItfOR »» * 

9500-10000 

• . ■. 

t w 

Radiolocation 

mil . , H 


10000-10500 

RADIOLOCATION 
G3 2 

Amateur 

Radiolocation 

NG4? 

Althouqh the band 10000-10500 
MHz presently seems most suitable 
as a common frequency band for 
such survey operations In dif- 
ferent countries, fdture develop- 
ment, If required, should be 
directed to the band J4.0-35.6 
GHz, within the overall band 
33.4-36.0 GHz, with no new 
development below 10000 MHz. 


02 Excapt for waaihar radars or nataorologlcal satallltea In tha band 

99 75-10025 W * and for Uovst naant aurvay oparatlona (aaa footnote US106), 
Uovernmant radiolocation In %>a band 10000-10500 vttr ta Halted to tha 
military ssrvlcaa. 

C36 Excapt fc« vaathar radara on aataorologlcal-aatall ltaa In tha band 

9975-10025 MHs , all Govarnaant non-all ltary radiolocation In tha band 
9500-10000 MHx shall ba secondary to tha allitary aarvlcaa. 
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3.19.2 Present Assi gnments 
3.19.2.1 Government Master , Fi le 

• Ass ignm ent Class - The assignments in this band are mainly for 
experimental and radiolocation use. Of the approximately 50 assignments 
in this band, 60'’. are mobile. All are located throughout the U.S. and 
Possessions. 

• Operating Agencies - The Air Force, Navy and Army are the primary 
users in the band. 

• E mis sion - The majority of assignments are frequency modulated, 
with emission bandwidths varying from 1 kHz to 40 MHz. There are 2 
exceptions to this. One assignment is an Army mobile radiolocation station 
with an emission bandwidth of 500 MHz, and the other is an Air Force 
experimental research assignment with a bandwidth of 1 GHz. There are a 
few amplitude modulated assignments, with emission bandwidths up to 40 MHz, 
and a few pulse modulated assignments, one with an emission bandwidth of 

1 GHz. 

• Transmitter Power - The transmitter powers vary from .1 Watt to 

5 kW, with 4 exceptions. Two Air Force experimental research assignments 
have powers of 20 kW, and two assignments have powers of 250 and 500 kW, all 
with emission bandwidths of 1 GHz. 

• Antenna - There are several types of antennas used in this band, 
e.g., horn, conical, cavity slot and parabolics with gains up to 67 dB(i). 


3.19.2.2 Federal Conwnuni ca tions Commis sion Data File 

• Ass i g nment Class - The majority of assignments in this band are 
used for industrial radiolocation. The remaining assignments are used 
for experimental and public safety purposes. Of the approximately 80 
assignments in this band, 85£ are mobile. The assignments are located 
throughout the U. S. 

• Emission - The majority are frequency modulated assignments, with 
bandwidths ranging from 20 kHz to 40 MHz. The few amplitude modulated 
assignments have emission bandwidths from 2 kHz to 20 MHz. 

• Transmitter Power - The transmitter power varies from 30 milliwatts 
to 50 Watts, with one assignment having a power of 100 Watts. 

3.19.2.3 International frequency List 

• High Power Examination - There are onlv five assignments in 

this frequency range, with the powers specified at .05 kW, .75 kW and 2 kW. 

3.19.2.4 Classification - Probabilistic 

3.19.2.5 Computer Hi s tp cjr a ms 

Figure 3.19-1 presents the non-experimental emitter and power histograms. 
Figure 3.19-2 presents the same including experimental stations. 
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Figure 3.19-1 Non-Experimental Emitter and Power Histograms 
for the 9.9-10.0 GHz Band 
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Figure 3.19-2 Emitter and Power Histograms for the 9.9-10.0 GHz 
Band Including Experimental Assignments 
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3 . 20 10.6-10.7 GHj Band 

3.20.1 Allocations 


Region I 


10* 10 60 


INTERNATIONAL 


Region 2 


Fi*id 

Mosul 

Radio astronomy 
RodmK ratio* 


Region 3 


10 6* 10 7 


Radio astronomy 

409B 


V04\ In the F R of Germans. in the hand 10* 10*0 GHz, ihe radio astronomy 

Spa2 service is a secondary service 


405R In Algeria. Bulgaria. Cuba. Hungary. Japan, Kuwait. Lebanon, Pakistan, 
spa Poland, the Ur/ted Arab Republic, Yugoslavia, Poumarua, Czechoslovakia and 
the U S S R . the band 10*8-10 7 GM* is also allocated to the fued and mobile 
services 


No stations will be authorised to transmit In the band 21830-21670 kHs 
1400-1427 2690-2700 MHs, 4990-3000 KHi, 10.68-10.70 CHs 15.35- 

15.40 CHs, 23.6-24.0 CHs, 31.2-31.5 CMs, 32-54.23 CFs, 58.2-39.0 CHs, 
64-65 CHs, 86* 9a CMs. 101-102 CHs, 130-140 CHs, 162-185 CHs and 
230-240 CHs. 










3.20.2 Present Assignments 
3.20.2.1 Government Master File 


• Assignment Class - There Is only one assignment at 10.6 GHz, for an 
experimental testing station In Oklahoma. 

e Operating Agency - Air Force. 

• Emi ssion - Unmodulated signal. 

• T ransmitte r Power - .2 Watts. 

• Antenn -i - Although the type of antenna Is not noted, the gain Is 
given as 39 dB(1). 

3.20.2.2 Federal Communica tions Commiss ion Data File 

• Assignment Clas s - The assignments In this band are for mobile units 
used for public safety, industrial, and experimental purposes. One assign- 
ment is point-to-point microwave at 10.7 GHz. There are ^.pDroximately 
twenty assignments which are located throughout the U.S. 10.68-10.7 GHz 

is an exclusive radioastronomy allocation. 

• Emission - The assignments are frequency modulated, with emission 
bandwidths from 25 kHz to 25 MHz, and amplitude modulated, with bandwidths from 
20 kHz to 12.25 MHz. 

• T ransmitter Power - The transmitter powers vary from 5 milliwatts 
to 6 Watts. 
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3.20.2.3 International Frequency L,n 


• High Power Exa mination - Of the 14 assignments In this band, only 4 
have transmitter powers specified, and they are less than 1 kW. 

3.20.2.4 Classification - Probabilistic. 

3.20.2.5 Computer Histograms 

Figure 3.20-1 presents the non-experimental emitter and power histograms. 
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3.21 10.9S-11.2 GHz Band 


3.21.1 Allocations 


Region I 


INTERNATIONAL 

Region 2 


Region 3 


1 

I0<H - || 2 

10*4 112 

Fimo 

Fiufio 

FiftiD-fAmtm 

IiM avilliti (Space to-Earth) 

(Space to- 1 jrthi 
(1 arth to spacd 

Momu 

Moan » 



Band 

NM 

Government 

Allocation 

10.95-11.2 



DOMESTIC 

Non- Gove » •'ment 
A1 location 


Remarks 


FIXED Non-Government f ixed-satell 1 te. 

FIXED-SATELLITE limited to internationa I 

( Space- to-Earth) opera tioni. 

NG41 NG 104 


NQ41 Frrquenrlca iu the band* 3700-4200 Mila. 5125- 
•423 Mill and 10 7-117 Gilt mar alto ba aaalfocd to ata 
(Iona la tba International filed public and International control 
aereicea located la US Poaeeaelone la tbe Caribbean area 


NGI04 The uar of the l*o iitlo 10 03 11 2 and II 43 117 
Gila In the filed aatrlllte aortic* la limited to Intcrnution.’il 
a>atem«, I e , other Hum di»n»***«* - r tema 


3.21.2 Present Assign m ents 
3.21.2.1 Governm e nt Master File 

• Assignment Class - There Is only one assignment in this band; 
an experimental assignment located in New Mexico. 

• Operating Agency - Air Force. 


• Emission - This assignment is frequency modulated, with an emission 
bandwidth of 40 MHz. 


yr# 





• Transmitter Power - 2.5 Watts. 


• A nten:.!» - This assignment specifies a parabolic antenna with a gain 
of 46 dB(1). 

3.21.2.2 Fede raj Communications Comal sslon Data Ml e 

• Assignmen t Cl ass - There are some experimental assignments In this 
band, although the majority of assignments are common carrier. 

The approximately 1500 assignments are located throughout the 'J.S., with 
a large concentration of stations In California. 

• Emi ssion - All the assignments are frequency modulated, with typical 
emission bandwldths of 28 ML... 

• Transmitter Power - The majority of assignments specify transmitter 
powers of 500 milliwatts. However, there are a few assignments which list 
powers from 160 to 500 Watts. 

3.21.2.3 In terna tio nal Frequ ency List 

• High Powe r Examination - The majority of the 89 assignments In this 
band have transmitter powers of less than .01 kW. There are a few assignments 
with powers of 160 kW. 

3.21.2.4 Classification - Probabilisitc 

3.21.2.5 Compute r Histogr ams - Due to the large number of emitters in this 
band, no histograms have been generated. 
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GlGGfNAL flAGE rs 
,)P POOR QUALITY 


• Transmitte r Po wer -2.5 Watts . 

• Anten. .? - This assignment specifies a parabolic antenna with a gain 
of 46 dB(i ) . 

3.21.2.2 Federal .Cpiwnunicatlonn Commission^ Data File 

• Assignment Class - There are some experimental assignments in this 
band, although the majority of assignments are common carrier. 

The approximately 1500 assignments are located throughout the H.S., with 
a large concentration of stations in California. 

• Emission - All the assignments are freguency modulated, with typical 
emission bandwidths of 28 MIL. 

• Tra nsmi tter Power - The majority of assignments specify transmitter 
powers of 500 milliwatts. However, there are a few assignments which list 
powers from 160 to 500 Watts. 

3.21.2.3 International F jreguen icy List 

• High Power Examination - The majority of the 89 assignments in this 
band have transmitter powers of less than .01 kW. There are a few assignments 
with powers of 160 kW. 

3.21.2.4 Classifi cati on - Probabi 1 i s i tc 

3.21.2.5 Computer Histograms - Due to the large number of emitters in this 
band, no histograms have been generated. 


’'‘•T’AL hagk IS 

Qi-Ai.rrv 


100 


3.22 12.S-12.7S GHz Band 


3.22.1 Allocations 


INTERNATIONAL 


Region 1 

Region 2 

Region J 

12 5 12 ?5 

12 5 12^5 

12 5 12 75 

Ftft&D-ftATIUITI 

Ft*io 

Fiikid 

(Spaceio-larth) 

FtkiosAiiLLiri 

FiviD-tamuit 

(Farth-to-space) 

(f arth-io space) 

(Space- lo* Lari h) 


Moan i euept 

Mobil » except 

403BD 403 BT 

aeronautical mobile 

aeronautical mobile 


404HI) In Bulgaria C amcr«Hv>. ( ongo i Hruz/iviMcl. the Ivors C oast Gabon. Ghana 

Npa2 Mungars Ir.ig Urael Jordan kuwait. I ih\ a Mali. Niger Poland. Ssria. the L nited 
\ruh Republic K.>umjm.i Senegal. C/echoskn akia. Togo and the I S S K the hand 
I * * 12 M GHz is also allocated to the lised sersice and the mobile. encept aeronaut! 
cal mobile, sen tee. . 

405H> In \lgena. Belgium Denmark Spam I thiopia I inland I r.n'cc. Greece. 

^9*2 kens a l lechtenstetn. I usemhourg Monaco. Noruas. I eanda. the Netherlands. Portu 
pal. the I K of Germans. Sweden. Switzerland. Tanzania and Tunisia the band 
12 « 12 "5 (ill/ is also allttcated. on a sec ondar. bas.». to the Used sersice and the 
mobile, escept aeronautical mobile, sersice 


DOMESTIC 

Band 

Government 

Non-Government 

MHi 

Al location 

Allocation 

12.5-12.7 


FIXED 

FIXED-SATELLITE 
(Earth-to-space) 
NG8 NGS2 

12.7-12.75 

J 

FIXED 

FIXED-SATELLITE 

(Earth-to-space) 

MOBILE 

NG53 


NOS Frequencies to tbts bond will be elected for aasign- 
meat to sueb • anuorr that, oo to engineering bast*. the 
low. »t frequency In the band It ast'.gned wbteb will not eaut* 
harmful Interference to atatlona in that area already a* 
•tend frequencies to accordance with .be Table of Frequency 
Allocation 


7r\... 

‘ 

L ^/( 


& 


N Station* UMtl for transmlMon of program material 
to rnl4e Me* Mon (CATV I systems, which ore nutliorlted to 
operate In the t«and 122 12.7 Bill on Xovrmtier 22. lliflft, 
mas continue to t>r ant hoi 1/rd to ao operate until August 1, 
1t»so. umter the conditions (perilled In that license 

E.VUJf amended rff i-t-U, II{1 ft -a] 

NGSI In the land 12 T 12 9ft Oils, television pickup sfa 
lions shall not cause harmful Interference to community 
antenna relay, television Intercity relay and television STI. 
atatlona. 
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3.2?, lP.br-12.7B fill/ Band 
3.22.1 Allocations 


INTERNATIONAL 


Region I 

Region 

Region 1 

12 5 12 75 

12 5 1TV 

12 5 12 75 

lixm sm 1 1 1 1 it 

1 ixm 

1 IXHi 

(Spate- do 1 atlhi 

1 txm-> ( iA!M i m 

1 IXM f VUMIIM 

(1 arih to spate) 

U at th -i»* spate) 

(Spate to 1 ar th) 


Mohii i extept 

Muaiit extepr 

405HI) 40MII 

! arronautital mobile 

aeronautical mobile 


405IU) In Humana ( ann'tinm. • migo f Hinc/aviHci. flu* h*irt ( »«.§ >t ti.ihon. (ilutu, 

Spa 2 Mm* .m. Im., I-.mci i.-i.lan Kuw ui. Iilu.i. M.ili V.vt. IViniM U:r I mrcd 

\!.ih Kcpub n, . K*mi?uum. ViHv.il i .vt:lu»‘,!.n,ikin. I.v.> eui th- I x S R . t!u* fund 
*•’ : * dl. r - .iIm? r.." the ri\*'j riiiiv .md Pie nv.Kic. ,a*c}.u f*r>*it.citi 

i .il 'tt.ihlc. «'!v. e 

405HI In Mmi.i. HWpmm !>cmiu»K Vain I r!m»pia. I inland I (,uv . 

Spa2 Kc'u.j I ie Im nNicin. I im‘i»dvnr,v M*uuto. Nmwav. l ,\nhln. iUv Vtiieiiami-., P*»:m 
* R , ,f tieimntiv. Sweden, Siui/eruud, I .m/.int.i Ium m, iliv Kmd 
1 ♦’ “ i(V ‘ 1 ‘* aU» .ifW.itrtl. on *. h» ilk* lived '.mm- and the 

w»dw. cu'epi ki“H ua. u ,i! -.oma.* 


DMMf STir 

Band j Govornmont J Non^Worriment 

Al location I Allocation 


UVa-li*.* j I fixfi) 

! J MXIB^ATMIITI 

I i (larth-t.i-sp*u'i 

urn Ui\b 2 



i 

t 

I 



nxi; o i 

FIXt O-SATlU ITf 
{ i jrf h*» to - r »f *ico) i 
MOBIU 

NG r j 3 i 


f7U8 Frequencies In this band will be selected lor assign* 

merit In end* n manner that, on nn engineering basis, the 
lowtrt frequency In the band Is aligned which will not caus* 
harm ful interference to stations in that area alread> as 
signed frequencies in accordance with Che Table of Frequency 
Allocation 






Nti.'i2 ktatlum. mod fur tram*ml’ -don of program material 
to r.iMi* tulevl^lnn iCWTVi \vstenm. which arc authorised to 
opt rale In the hand 12.2 12. 7 (ill/ on November 22. 1 !Mi 5, 
nmy root Inim t*» he notion Uvd to ro operate until August 1, 
lPMh under the I'ouilltlnuo ipeelfied Jn that llcem»e. 

C.YfJJa amttuM eff, 11 76, 1I{72) 8 3 

NG32 in the band 12.7 12.05 GH*. television pickup sta 
tlons shall n<o cause harmful Interference to community 
antenna relay, television Intercity relay and television STI# 
stations. 
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3.22.2 P resent Assignments 
3.22.2.1 Government Master File 

• Assignment Class - There are two assignments in this band. One is a 
fixed service assignment located in California, and the other is a fixed 
service in the American Samoa. 

• Oper ating Agencies - ERDA and the Department of Interior have control 
over these assignments. 

• Emission - One assignment is frequency modulated, with an emission 
bandwidth of 25 MHz, and the other is amplitude modulated, with a bandwidth 
of 13.3 MHz. 

• Transmitter Power - The transmitter powers specified are ,1 and 
1 Watt. 


9 Antenna - The assignments use parabolic antennas with a gain of 35 
and 45 db(i ) 

3.22.2.2 Federal Communications Commission Data File 

• Ass ig nment Class - The fiist portion of the band, 12.5 to 12.69 GHz, 
is used by a number of services, mainly industrial and public safety. The 
remainder of the band, 12.7 to 12.75 GHz, is used by the auxiliary broadcast 
service almost exlcusively. There are six experimental mobile assignments 
in this portion of the band. The 1000 assignments in the 12.5 to 12.75 GHz 
band are located throughout the U.S., with a large number in California and 
Texas. 
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• Emission - In the 12.5 to 12.69 GHz band, the majority of assignments 
are frequency modulated, with emission bandwidths of 20 MHz. A •proximately 
25 assignments are amplitude modulated, with bandwidths from 9 to 13 MHz. 

The remaining assignments are frequency modulated, with the majority having 
emission bandwidths of 25 MHz. 

• Transmitter Power - The majority of assignments in the first portion 
of the band, 12.5 to 12.69 GHz, specify transmitter powers of 1 Watt or less. 
In the 12.7 to 12.75 GHz band, the transmitter power varies from 10 milliwatts 
to 12 Watts, with the majority having a power of 1 Watt or less. 

3.22.2.3 I ntern atipnal Frequency List 

• High Power Examination - All of the 59 assignments in this band have 
transmitter powers of less than .08 kW, except for two with powers of 20 kW. 

3.22.2.4 Classification - Probabilistic 

3.22.2.5 Computer Hi s tp&rams 

Cue to the large number of emitters in this band, no histograms have 
been generated. 
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3.23 13.1 -15.7 GHz Band 

3.23.1 Allocations 


Region I 


INTERNATIONAL 

Region 2 


12 75 13 25 

Ftxfto 
Moan t 

14 25 13 4 

At*ON4t!IC4l R SI MON 4 V Hi 41 ION 

40n 40’ 40* A 

134 14 

K MMOI X »ih»\ 

40’ 40’4 404 409 

14 14 .» 

Hsio-tstmin tl arth to-tpacel 

R 4PION 4 V |l. 4 1 ION 408 A 

40* 407 A 

14 3 14 4 

Fi\ti>-t4Tti itvt (1 arth to- space) 

R 40ION4V K* 41 ION-141 1 ll III 408 A 

14 4 14 5 

Fixid 

Fixio ttrmttt tl arth-to-tpact) 
Moan » 

408 H 4081 

14 5 15 35 

Fixid 

Moan i 
408 H 44)81 

15 36—15 4 



Radio Asthonowy 


40*K' 


154-15 7 



AHUNAl'TK Al Rm>ION4VK.4UON 

352A T32B 40’ 


552 A The hands I 558 5 I Mn 5 MHr, 4 200 4 400 MM/, MMX) 5 250 MM/ 
S pml «nd I a 4 1 3 * (iHi art reserved on a world wide basis for Ihe ute and develop- 
ment of an Km ik- electronic aids to air navigation and anv directly associated 

ground based or satellite- Kune facilities 

352H i he Kindt I 358 5 I 636 5 MM; 3 000 5 250 MM/ and 15 4 1 5 7 (»</ 

Spa2 arc also allocated to the aeronautical mobile t K i set sice tor the use and develop- 

ment of \s stems using space radiocommunication techniques Such use and 
development it suh»ect to agreement and co ordination between the administra- 
tions concerned and those having services, operating in accordance with the 
Table, which mav be affected 







Limited to Doppler navigation aids 


407 In Albania. Hulgaria. Hungary. Poland. Roumania. Czechoslovakia and the 

Spa2 USSR., the hands 13 25 13 5 <i Hi. 14 l?5 14 3 OH/ 13 4 17 7 OH/. 

23 h 24 OH/. 24 05 24 2* OH/ and 33 4 3 h OH/ are also allocated to the 

hsed and mobile vertices 

407 \ The band M2' 14 2 OH/ nuv also be used. on a secondary hjsis. for t aith- 

Spa 2 to-space transmissions in the *nacc research service, subject to agreement between 
the administrations cofwr # ..e » « 1 those having services, operating m accordance 
with the Table, which t «uv ected 

40P In Sweden, the hand I a 14 4iH/. IS 1 I? 7 OH/ and "4 3h OH/ 

Spa2 are also allocated to the hsed and mohite services 

460A The use of the bands 14 14*3 GHi and 14 3 14 4 GH/ by the radionaviga- 

Spal tion service and rariionavigation-safellife service respectively, shall he such as 
to provide sufficient protection to space stations of the heed-satellite service 
(see Recommendation No Spa2 - 15. paragraph 2 14) 

400R The band 14 4 - 15 35 G Hi may also be used, on a secondary basis, for space - 

Spe2 to t arth transmissions in the space research service, subject to agreement between 

the administrations concerned and those having services, operating in accordance 
with the Table, which may be affected 

4084 Radio astronomy observations or the formaldehyde line trest frequency 

S P-2 14 489 GH.») are being carried out ti a number of countries under national 

arrangements In making assignments to stations in th* hsed and mobile 
services, administrations are urged to take all practicable steps to protect radio 
astronomy observations from harmful intertcience in the band 14 485 - 
14 315 CH/ 

409 In Albania. Bulgaria. Hungary. Poland. Roumania. Czechoslovakia and the 

U S S R . the hand 13 5-14 GHi is also allocated to the radionavigation service. 

4094" In Algeria. Bulgaria. Cuba. Hungary. Kuwait. Lebanon. Morocco. Pakistan. 

Spa Poland, the United Arab Republic. Yugoslavia. Roumania. Czechoslovakia and 
the U S S R . the band 15 35-15 4 Glfz it also allocated to the hsed and mobile 
services 
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406 Limited to Doppler navigation aids. 

407 In Albania. Bulgaria. Hungary Poland. Roumania. Czechoslovakia and the 

Spa 2 USSR, the bands 13 2* 115 GH/. 14 ITS 14 1 GH/. 154 l? n GHz, 

21 6 24 GHz, 24 05 24 25 GHz and U 4 lh GH/ are also allocated to the 
tixed and mobile services 

4Q7A The band M 25 14 2 CiH/ mas also be used, on a sceonJurv basis lor \ auh 

Spa2 io-space transmissions in the m\uc ieM*art.h service, subiect to agreement between 
the administration^ conce*.. \ those having services, operating in accordance 
with the Table, which n ected 

408 In Sweden, the band - 14 CiH/. 15" l"" CiH/ and 114 1ft CiH; 

Sp*2 arc also allocated to the hxed and mobile services 

40«A The use of the bands 14 14*3 Oi Hz and 14 1 14 4 GHz by the radionaviga- 

Spa 2 tlon service and radionavigation-satellitc service respectively, shall be such as 

to provide sufficient protection to space stations of the fixed-satellite service 
(see Recommendation No. Spa2 15, paragraph 2.14), 

40«B The band 14 4 15 35 GHz may also be used, on a secondary basis, for spacc- 

Sp«2 to-flarth transmissions in the space research service, subject to agreement between 
the administrations concerned and those having services, operating in accordance 
with the Table, which may be afTcctcd, 

406C Radio astronomy observations on the formaldehyde Unc (rest frequency 

Spa2 14 489 OH.*) are being carried out ir a number of countries under national 
arrangements. In making assignments to stations in the fixed and mobile 
services, administrations are urged to take all practicable steps to protect radio 
astronomy observations from harmful intertc^cnce in the band 14 485 
14 515 GHz. 

409 In Albania. Bulgaria. Hungarv, Poland. Roumania. (VechosUnakia and the 
U.S.S.R., the band 13-5-14 (iH/ is also allocated to the radionavigatton service. 

409C In Algeria, Bulgaria, Cuba, Hungary, Kuwait, Lebanon, Morocco, Pakistan, 

Spa Poland, the United Arab Republic, Yugoslavia, Roumania, Czechoslovakia and 
the U.S.S R , the band 15 15-15 4 GHz is also allocated to the fixed and mobile 
services 
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DOMESTIC 



Government 

Non -Government 

Allocation 

Allocation 


12.75-13.25 


13.25-13.4 


13.4-14.0 


14.0-14.2 


14.2-14.3 


14.3-14.4 


14.4-14.5 


14.5-15.35 


; i 

15.4-15.7 


AERONAUTICAL 


AERONAUTICAL 
RADIONAVIGATION 
Space Research 
( [ arth-to-space ) 

RADIOLOCATION 
Space Research 
(Larth-to-space) 
GS9 

RADIONAVIGATION 
Space Research 
(Earth-to-space) 


RADIONAVIGATION 


RAD IONA VI GAT ION - 

SATILLITI 


FIXED 

MOBILE 

Space Research 
(Space-to-Earth) 

FIXED 

MOBILE 

Space Research 
(Space-to-Earth) 


FIXED 
MOBILE 
NG1 1 NGS3 

AERONAUTICAL 
RADIONAVIGATION 
Space Research 
(Earth-to-space) 

Radiolocation 
Space Research 
(I arth-to-space) 


FIXED-SATELLITE 
(Earth-to-space) 
RADIONAVIGATION 
Space Resear * 
(Earth-to-space) 

FIXED-SATELLITE 

(Earth-to-space) 

RADIONAVIGATION 

FIXED-SATELLITE 
(Earth-to-space) 
RAD10NAVIGATI0N- 
SATE LL I TL 

FIXED-SATELLITE 
(Earth-to-space) 
Space Research 
(Space-to-Earth) 


RADIO ASTRONOMY 
G45 

aeronautical 

RADIONAVIGATION 

G54 


RADIO ASTRONOMY 


AERONAUTICAL 

RADIONAVIGATION 


No stations will be authorised to tranaalt l.i tha band 2)050-21070 kHz, 
1400-1427 MHz. 2690-2700 MH*. 4990-5000 MH*. 10.68-10.70 CHz. 15. IV 
15.40 GHz. 21.6-24.0 GHs, J1.2-J1.5 Q\z, 52-54.25 GHz. 58.2-59.0 GHz. 

6 *.-6 5 GHz. 06-92 CM* , 101-102 CHz, 130-140 GHz, 102-105 GHs and 
230-240 CHt. 


C54 Aeronaut leal Mobile coaaun lea t Iona which art an lntagral part of aero- 
nautical radlonavlgatlon system* May be aatlaflad in tha band 1550.5- 
lb jo. 6 MHz, 5000-5250 MHi and 15. *.-15. 7 CHz. 


In the bands 902-920 MHz , 3100-3700 Niz, 5250-5350 ttU, 0500-9000 MHz, 
9200-9300 MHz, 13.4-14.0 GHz, 15.7-17.7 CHt and 24.05-24.25 CHz, all 
Cove maent non-allitary r adl olocat Ion ahal . be secondary to Military 
radiolocation* 


NUll Tr If vision Intercity relay stations may be author 
Ired to use frequencies In this band on tbe condition that 
harmful luterfereace will not be caused to ato'loos operating 
In accordance *ttb tbe Table of Frequency Alio I'.loos. 
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3.23.2 Present Assign m ents 
3.23.2.1 Government Master File 


t Assignment Class - The assignments In the 13.1 to 14.4 GHz portion 
of thi band are mainly used for experimental purposes, except for a few 
radionavigation mobile stations and two space research earth stations. The 
band 14.4 to 15.3 GHz Is used by mobile telemetering land stations and the 
f.xed service, as well as the experimental service. The 15.35-15.4 GHz region 
Is an exclusive radioastronomy allocation. The band 15.4 to 15.7 GHz Is used 
for the radionavigation and experimental services. 

The approximately 300 assignments in the band 13.1 to 15.7 GHz are 
located throughout the U.S., with a higher concentration in California, Nevada, 
and New Hampshire. There are a few space transmitters in the lower portion 
of the band. Most of these transmissions are space-to-space. 

• Operating Agencies - This band Is used primarily by the Air Force, 

Army, HEW and NASA, although many other government agencies have scattered 
use throughout the band. 

• E mission - The emission characteristics in the 13.1 to 15.7 GHz band 
can be separated into two groups. The band 13.1 to 15.4 GHz is made up 

mainly of frequency modulated systems, with a few pulsed systems and unmodulated 
signals. The emission bandwidths vary according to the service. The fixed 
service specifies emission bandwidths from 15 to 40 MHz. The space research 
earth stations have bandwidths of 85 MHz, and the mobile stations specify 
bandwidths of 32 MHz. The radionavigation mobile stations have bandwidths 
of 10 MHz. The experimental systems vary over a wide range of bandwidths. 
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Including some as large as 200 MHz (pulse modulated). The space transmitters 
specify emission bandwldths up to 360 MHz for a pulse modulated system. The 
portion of the band 15.4 to 15.7 GHz Is made up mainly of pulse modulated 
systems which have emission bandwldths up to 50 MHz, although the majority 
are 2 to 4 MHz. 

• Transmitter Power - The transmitter powers used throughout the band 
are usually less than 2 kW, with a few assignments noting powers of up to 
10 kW. Additionally, there are 4 experimental assignments specifying 
transmitter powers of 250, 110, 30 and 100 kW at 14.55, 14.8, 15.492 and 
15.7 GHz respectively. 

• An tenna - There are a variety of antennas used In this band, with a 
number of them being parabolic. The parabolic antenna specify gains as 
high as 57 dB(1). 

3.23.2.2 Fed eral Co mmuni cat io n s Comm i ssion Data FI 1 e 

• Assign ment Class - The assignments in the band up to 13.2 GHz are 
for the auxiliary broadcast service. There are 80 mobile units In this 
part of the band. The latter portion of the band is used for experimental 
and Industrial purposes, with a few common carrier and marine assignments. 

The more than 600 assignments are located throughout the U.S. 

• Emissi on - The emission characteristics are the same for all the 
auxiliary broadcast systems. These systems are frequency modulated, with 
bandwidths of 25 MHz. There are fixed experimental systems at 13.195 MHz, 
which are unmodulated. There are eight amplitude modulated mobile units, 
with bandwidths of 4.75 MHz, and eighty frequency modulated systems with 
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bandwldths of 250 kHz. The majority of the remaining assignments are fre- 
quency modulated, with emission bandwldths from 20 kHz to 32 MHz. The pulse 
modulated systems specify bandwidths f>*om 3 to 10 HHz, and the amplitude 
modulated systems vary from 2 kHz to 12 MHz. 

• Transmitter^ Power - The transmitter power for the auxiliary broadcast 
assignments is 2 Watts or less. The assignments above 13.192 GHz specify 
transmitter powers up to 50 kW. There are two experimental assignments 

with specified powers of 100 and 144 kW. 

3.23.2.3 Internati on a 1 Frequenc y List 

• High Power Examination - This frequency band can be divided into two 
portions. The band from 14490.25 MHz to 15375 MHz does not specify trans- 
mitter powers, except in three cases where the powers are 50, 60 and 250 kW. 
The remaining allocations in the band have specified powers of 4 kW or less. 

3.23.2.4 Class i fi cation - Probabilistic 

3.23.2.5 C omputer Histo grams 

Figure 3.23-1 presents the non-experimental emitter and power histograms. 
Figure 3.23-2 presents the same including experimental assignments. 
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for the 13.0-15.7 GHz Band 
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Figure 3.23-2. Emitter and Power Histograms for the 

13.0-15.7 GHz Band Including Experimental 
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3.24 17.7-24.0 GHz Band 


3.24.1 


A1 locations 


INTERNATIONAL 


Region I 


Region 2 


Region ) 


177 197 


Fiiio 


FutD-SAViiiin ( Space -to-E arth) 

Monti 


It 7 21 2 


Fixto-tAiiuin (Space-to-tarth) 

4091' 


212 22 


Eabim i xpi <> a x inis sAViuiTi (Space to ( arthj 

Fixio 


Moaut 


22 22 9 


Fmo 


Moaiit 


4I0A 


22 9 23 

22 9 23 

Fimd 

Fixid 

Mono 

Moan t 


HROMH XSVINli* 


lATtUtn 4I0B 

23 13* 


Fimo 


Moan i 



23 * 24 


RsOK) ssi bosomy 
40 ' 


W In Albania Bulgaria Hungjrv Riband. Roumumu. Czechoslovakia and ihe 

Spe2 USSR, ihe hat d> 13 23 W 3 GH/ 14 P5 - 14 3 GM /. 13 4 |7 GH/. 

23* 24 GH/ 24 03 24 23 GH/ and 33 4 3* GH/ arc also allocated to Ihe 

fixed and mobile servuex 

4091- In Japan, ihe hand* N ' 21 2 GH/ and 29 5 - 31 GH/ are also allocated 

Spa2 to the fixed and mobile vervucs This additional use shall not impose tn> 

limitation on the power dux density of space stations in the fixed -satellite service 

410* The band 22 21 22 2* GH/ is also allocated ;o the radio astronomy service 

sp« 2 for observations of a spectral line due to water vapouMrext frequency 22 233 GHz) 
Administrations are urged to give all practicable protection in this ban* 4 , for future 
research in radio astronomy. 

410B In Region 3. the broadcasting-satellite service is authorized in the band 
Sp« 2 22 5 - 23 0 GHz. subject to power dux density limits for the protection of the 

terrestrial services in this band 
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17 . 7 * 19.7 


19. 7-20.7 


DOMESTIC 


Goviriwufit 

Allocation 


20.2-21.2 

FIXEO-SATEIUTE 
(Sp.t.- to-E.rth) 

21.2-22 

EARTH EXPLORATION- 
SATELLITE (Spice- 
to-E«rth) 

FIXED 

MOBILE 

22-73.6 

FIXED 

MOBILE 

23.6-24 

RADIO ASTRONOMY 
G4b 


Non-Govt rnmtnt 
A1 location 


FIXED-SATELLITE ! 
(Space- to-Earth), 


TUEO-SATELLITE 

(Spact-to*Earth) 


EARTH EXPLORA- 
TION SATELLITE 
(Spact-to-Earth) 
FIXED 
MOBILE 
NG107 


FIXED 

MOBILE 

NG107 


RADIO ASTRONOMY 


No stations will b« authorltsd to transmit In ths band 21950-21870 kM«, 
1400- 142 7 *i«, 2690-2 700 KHi, 4990-5000 Wt. 10.68-10.70 CHi. 15.3V 
15.40 CHs, 23.6-24.0 GHs, 31.2-31.5 «*, 52-5*. 25 GHs . 58.2-59.0 GNi, 
64-65 Gkx , 86-92 CH« , 101-102 GH«, 130-140 GHt, 182-185 GMi and 
230-240 GHt. 


Military sarth stations In tho band 7250-7750 and 7900-8400 Nil and 
20.2-21.2, 30- 31, 92-93, 102-103, 140-141 and 150-151 GHt suy bs fined 
transportabla or locatsd on board a ship or aircraft. 


NU1M In t3»f hand 1*in-1t)<»4 (lilt frequencies In ihr 
hand segments 18.111 1*16 (ills and 16 62 11»<i| (ill’ may 
hs assigned fur i»«e h> u|.eratl«Hial hied station* **nl> on con- 
dition lh.it suitable alternative frequencies In the hand *eg 
ment 1H :»s \h 8*i 1,11/ .irr nut available fur assignment to *uch 
stations 

.NO 1 07 In the hand 21 2 31 6 (.Ilf frequencies In the lutid 
segments 21 H 22 1 «.llr and 310 210 fills may he assigned 
to domestic iiml public stations. uni un cundltlun that suit 
aide alternative (riiitrtidf* In the hand segments 212 21 * 
Oils and 22 I 210 (.11* «re nut available for assignment 
such station*. Htmtlnrl). frequencies In the hand segments 
21 2 21 6 (ill* and 22 I 21 o « ; 1 1 a mu> he assigned to opera 
tiunsl 0\ed stations oith mi euiidlth.u that suitable nlteriia 
Ihr f requenctes m the hand segments 21 H 22 4 tillf and 31 O 
210 (.III are not available for assignment to such stations 
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GAS No stations will b* authorize to trsnsait in the banJ 21850-21870 kHz, 
1AOO-1427 MHz, 2693-270*3 KHz, A 990-50CU KHz, 10,68-10.70 GHz, 15.35* 

X5* AO GHz, 23 .l«2m.Q GHz, 31. 2-31.'; Uiz, 52-3*4.26 GHz, 58.2-59.tf GHz, 
6A-65 GHz, 66-92 GHz, 101-102 GHz, 13u~lAG GHz, 182-165 <Mt and 
230-2A0 GHz. 


G1Q? Military earth stations in the band 7250-7750 and 7900-8400 MHz and 

20 ,2-71 .2, 30- U, 92-9?, 102-103, l*iM4l and l‘iti-151 GHz nuy lu» tix i*< 
transmi t table or located on board a ship or aiivraft. 


Niilnrt In tie hand isaii hmh <» I It- frenie into* in the 
liand Mvjini nts 1 s rtn jsr.s till? ntn! 16 *2 lntw till? may 
be a .-i/iit'd i«.r ii-e l<> . p i.itfiul h*fd station t*nh on ion 
dltlon that Milt iMi- alternative ftoineneles In the hand mv: 
limit 16 ."*s ts.vj till/ .tri n.»t avail Ode f«r a*s| mini nt to * mh 
stations 

NtilOT In the hand ‘21 2 23 H t, Hr . fieijin neies In the hind 
M/imnt‘i 21 6 *22 4 t.H’ and 23 n *23 f, til*/ m.iv be assigned 
to don • ‘ tie lived 1 lldie M.dlnll** old on tondltiotl that Milt 
aide alternatin' In the band * I’^ront-* 212 21 6 

till?, and 22 l 23 0 (ill/ ,m not uvallabli for a* dtfnmeht tu 
Midi station*. Sitdlnh f:« ijnt neb"i in the band Moments 
21 2 21 6 till? and 22 l 2.5 o till/ may be asa^md to opera 
ttotml lived nt.it »*n ••n!« on mnditlou that suitable alterna 

tive fit’iineneli'N in the band *avim nts 21 s 22 1 till/ and 23 n 
23 H t.Hr are not available for assignment to meh stations 


3.24.2 Present Assignments 

3.24.2.1 Gove rnment Master File 

• Assign me nt Class - Half of the 29 assignments are experimental. 

The remaining assignments are In the radiolocation service. The assignments 
are located throughout the U.S. 

• Operating Agencies - The majority of assignments are under the 
Federal Aviation Administration. NASA and the Air Force operate the 
remaining assignments. 

• Emission - Most of the assignments employ pulse modulation, with 
bandwldths varying from 50 kHz to 250 MHz. The amplitude modulated signals 
have emission bandwidths which vary from 2 kHz to 6 kHz. The frequency 
modulated assignments have bandwidths of 3.6 MHz and 10 MHz. 

• Transmi tter Power - The transmitter powers vary from .8 to 64 kW. 

• Antenna - The assignments in this band use horn antennas, with gains 
of 20 dB(1), or parabolic antennas with 40 to 45 dB(1) gain. 

3.24.2.2 Feder al Comm u nications Commissi nn_ Pat a File 

t Assign me nt Class - The assignments in this band are almost exclusively 
for the mobile experimental service. The approximately 1300 assignments 
are distributed throughout the U.S. 

• Emissio n - Fifty-five percent of the assignments are frequency modu- 
lated, with bandwidths varying from 1.3 to 220 MHz. Forty-three percent of 

the assignments are unmodulated. The few amplitude and pulse modulated systems 
show bandwidths of 2 to 3 kHz and 10 to 12 MHz respectively. 
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3.?4.2 Present As si gnments 
3.24.2.1 Government Master File 


• Ass ign m ent Class - Half of the 29 assignments are experimental. 

The remaining assignments are in the radiolocation service. The assignments 
are located throughout the U.S. 


• Operating Agencies - The majority of assignments are under the 
Federal Aviation Administration. NASA and the Air Force operate the 
remaining assignments. 


a Emission - Most of the assignments employ pulse modulation, with 
bandwidths varying from 50 kHz to 250 MHz. The amplitude modulated signals 
have emission bandwidths which vary from 2 kHz to 6 kHz. The frequency 
modulated assignments have bandwidths of 3.6 MHz and 10 MHz. 


• Trans m itte r Po wer - The transmitter powers vary from .8 to 64 kW. 

• Antenna - The assignments in this band use horn antennas, with gains 
of 20 dB(i), or parabolic antennas with 40 to 45 dB(i) gain. 

3.24.2.2 Federal. Communica tions Co mmissi on Da ta F ile 

• Assjjnjgjit. Class • The assignments in this band are almost exclusively 
for the mobile experimental service. The approximately 1300 assignments 

are distributed throughout the U.S. 


t E mis sion - Fifty-five percent of the assignments are frequency modu- 
lated, with bandwidths varying from 1.3 to 220 11Hz. Forty-three percent of 
the assignments are unmodulated. The few amplitude and pulse modulated systems 
show bandwidths of 2 to 3 kHz and 10 to 12 MHz respectively. 
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• Transmitter Power - The transmitter power varies from 50 milliwatts 
to 630 kW. 

3.24.2.3 International Frequency List 

• High Power Examination - Of the 13 assignments listed in the IFL, 

7 have transmitter powers of 1.6 kW and the remaining are less than .5 kW. 

3.24.2.4 Cla ssification - Probabilistic 

f 

3.24.2.5 Computer Histograms 

Due to the large number of emitters In the band, histograms have not 
been generated. 

I 


i 
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• Transmitter Power - The transmitter power varies from 50 milliwatts 
to 630 kW. 

3.24.2.3 International F r equency List 

• High Power Exami nation - Of the 13 assignments listed in the I FI, 

7 have transmitter powers of 1.6 kW and the remaining are less than .5 kW. 

3.24.2.4 Cla ssification - Probabilistic 

3.24.2.5 Compu ter Hist ograms 

Due to the large number of emitters in the band, histograms have not 
been generated. 
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3.25 27.5-35.2 GHz Band 


3.25.1 Allocations 


Region t 


INTFRNATIONAL 

Region 2 


Region 3 


27 5 29 5 

Fixed 



Fi\h>-*ai!li in 

ft arthto-spacei 


Mogul 


29 5 31 

Fixid-satellim 

H arthto-vpacc) 


31313 

1 

Fixed 

Mogul 

Space Re lean h 
4I2H 4121 


31 3—31 5 

R adio Astronomy 
4I2A 


31 9— 31 1 
Siaci Rfsiarch 
Fixed 
Mobile 

31 5— 31 8 
Spaci Risiarc m 

40 5 C 

31 9— 31 8 
Space Risiarch 
Fixed 
Mobile 

31 8—32 3 

Radionavigation 



Space Re tear ch 
41211 


31 3—33 

Radionavigation 



3 y 33 4 

Radio Astronomy 

R ADIONAVK.ATION 

33 4 34 2 


34 2-3« 2 


33 33 4 


Radios a vio at ion 
4I2F 


Radioi c y * t ion 
407 44)8 412 4I2G 

R ADKHOC'ATION 

Spare Research 

40^ 40* 41 2 412C 4120 


405C In Cuba, the band 31 5-31 8 (ill/ is also allocated, on a secondary basis, to 
Spe the fixed and n ohtle sersices 

407 In Albania. Bulgaria. Hungary Poland. Roumama. Czechoslovakia and the 

sp«2 issr tte tend* 13 25 13 5 GHg. 14 173 14 3 GHz. 15 4 17 7 GHz 
23 6 - 24 GHz. 24 05 - 24 25 GHz and 33 4 36 GHz are also allocated to the 
fixed and mobile services 






3.25 27.5-35.2 GHz Band 


3.25.1 


All o cations 


INTERNATIONAL 


Region 1 j 

Region 2 

Region 3 

‘ 27-5 29 5 

\ ixin 

Fi\h>«u t i i m (l arih-to-spacei 
Mobile 

29*5 31 

FixEO-SATn.im (f arth-to-spaec) 
4091 

31 31*3 

Fixed 

Mobile 

Space Research 
412H 4121 


31 3 — 31 5 

Radio Astronomy 
412A 


31*5— 31 S 

Space Research 

Fixed 

Mobile 

31 5 — 31 S 

Space Research 

40 5 C 

31-5—31*8 
Space Research 
Fixed 
Mobile 

31*S— 323 

Radionavigation 



Space Research 
412B 


31 3—33 

Radionavigation 


33 33 4 

33 334 


Radio Astronomv 

Radionavigation 

RaDIONAVIGATION 

412F 


33 4 34 2 

Radio' tv » ; ion 



4(17 4D»j 412 4120 


34 2—35 2 

RaDKU (RATION 



Spare Re ean h 

4(r 40X 412 4 1 2C 4I2H 


405C In Cuba, the band 3! 5-M x GHz is also allocated, on a secondary basis, to 
Spa the fixed and mobile services 

407 In Albania, Bulgaria. Hungary, Poland, Rouman'a. Czechoslovakia and (he 

Spa2 U S S R., the bands 13 25 13 5 GHz, 14 175 -14 3 GHz, 15 4 IT 7 GHz, 
23 6 24 GHz. 24 05 24 25 GHz and 33 4 36 GHz are also allocated to the 
fixed and mobile services 
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4M In Sweden, the hands 1)4 M (iH>. 15) U ? GM/ and » 4 *n GHz 

S*al are alvo allocated to !**e hved and mobile %et\ Kt\ 

4P41 In Japan, the hands 19 7 212 GHi and 29 5 - 31 GH# arc alto allocated 
Spa 2 to the futd and mobile tervicev Thu additional utc thall not impote any 

limitation on the power flus density of vpace stations in the lived satellite service 

412 In Japan, the handv 24 25*23 23 GH# and 33 4*lt GH/. art alvo alk<ated to the 
meteorokvgis al aids service 

4I2A In Bulgaria Cuba, Hungary. Poland, the United Arab Republic, Roumama. 
Spa CMMMUI Ml HU ! v sK ihe hand 'll 'I 5 Git* it alvo allot. :r I to the 
lived and mobile services 

41 2H In Bulgaria, Cube, Hungary. Poland. Yugoslavia. Roumama Czechoslovakia 
Spa and the U S S R , the span research service it a primary terncc in the band 
31 «•! 2 JGM# 

4I2C In Bulgaria, Cuba. Hungar>, Poland. Roumama. Czechoslovakia and the 

Spa V S TR .the space research vervice is a primary service in the hand 14 2-33 2GM# 

4120 the band '4 4 14 3 GHr may be uved by weal her radar devices on meteor o * 
Spa logical -sateli •+ for the detection o( cloud 

4121* In Cuba and India the band 11-114 (ill/ iv alvo allocated to the radio 

Spa avironorm vervice 

4124* In Bulgaria. 1 ub.». Hungary, Poland 1 uphliui. Poumama. Czechoslovakia 
Spa and the U S S R . the band U 4 14 till/ tv alvo allocated lo the radio avtronomy 
ttf vice 

41211 In Bulging, i uha. Hungary. Poland. Roumama. 1 zechoslovakia and the 
Spa V S S R the vpace revearvh service iv a primary service in the band 11-31 1 Gil/ 

4121 Rad*o avtronomy observations in the band 11 ? 31 1 GH/ arc carried out 

Spa 2 in a number of untries undei national arrangements Administration! are 

urged to take all pravticahle steps to protest radio avtronomy observations in 
this band from harmful interference 


imsTic 


Ban.) 

MHz 

Government 

Allocation 

Non -Government 
Al location 

Z7.S-79.S 


1 IMP 

F I X 1 0 - SA TILL I T F. 

(Larth-to-ypace) 

MOBILE 

29.5-30 


fJXIO SATELLITE 
(Earth'to-tpac*) 

30-31 

1 1 X 1 n >AT t l l XI 
(Earth-to-ipace) 
G107 


31- '1 : 


F I XFO 
MOBILE 

31.2-31.5 

-'MM.' AMKON 'MV 
| G45 

• 

31.S-31.8 

j SPACE RESEARCH 
| G3S 

SPACE RESEARCH 

- - - j 

31.8-33.4 

RADIONAVIGAT ION 

RAPIONAVIGATION j 


33.4-J6.0 

RADIOLOCATION 

Radiolocation 

Although the band 10000-10500 
MHz presently seem most | 
able as a common frequency band 
for such survey operations In 
different countries, future 
development. If required, should 
be directed to the band 34.0- 
35.6 GHz, within the overall 
band 33.4-36.0 GHz. with no new 




development below 10000 MHz. 


G33 In the bands 134-137 Mis and 31.5-31.1 CH«, no assignments ara to ba 
made aacapt those that ara in accordance with the Government Table of 
Frequency Allocations and those for experimentation that la consistent 
with the use for which the band la allocated. 

G43 No stations will be authorised to transmit In the **nd 21830-21070 kHs, 

1400-1427 Wi, 2690-2700 HHs, 4990-3000 MHs, 10. f 10.70 CNs, 13.33- 
13.40 CNs, 23.4-24.0 CNs, 31.2-31.3 Oft, 32-34.23 CHs, 38.2-39.0 CHi, 

64-63 CUs, 86-92 CNs, 101-102 CNs, 130-140 CNs, 1’ 2-163 CNs and 
230-240 CNs. 

C107 Military earth stations in the band 7230-7730 and 7900-8400 Mis and 

20.2-21.2, 30-31, 92-93, 102-103, 140-141 and 130-131 CNs may be fixed, 
transportable or located on board a ship or aircraft, 

3.25.2 P resent Assignments 
3.25.2.1 Government Master F il e 

t Assignment Class - The assignments in this band are used for radio- 
location land, rajioiocation mobile, radionavigation land, and experimental. 
There is one flight telemetering mobile station. There are four transmitters 
in space, and the remainder of the 75 assignments are located throughout the 
U.S. 

• Ope rating Age ncies - The Army, Air Force, ERDA, Navy and N7SA are 
the agencies using this band. 

• Emissio n - The assignments are mainly pulse modulated, with emission 
bandwidths varying from 50 kHz to 50 MHz. One spaceborne assignment has an 
emission bandwidth of 240 11Hz, with a transmitter power of .1585 kW. lhe 
frequency modulated assignments have an emission bandwidth of 500 kHz, except 
for two experimental assignments with emission bandwidths of 1.06 GHz and 

2 GHz, and transmitter powers of .8 and 1 Watt respectively. 
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• Transmitter Power - The assignments In this band have transmitter 


powers from .2 Watts to 125 kW. 

• Antenn a - The antennas specified In this band are parabolic, for 
the most part, with gains up to 53 dB(1). 

3.25.2.2 Federa l Comm u nications Commission Data File 

• Assignment Class - Eighty-three percent of the assignments are experl 
mental, with more than half of these being for mobile systems. Fourteen 
percent are mobile public safety assignments. The remaining assignments 

are Industrial. The approxlmatel" 500 assignments are concentrated in New 
York, New Jersey and Maryland. 

• Emission - Half of the assignments are unmodulated. One third are 
frequency modulated, with emission bandwidths of 25 MHz. There are a few 
assignments with bandwidths of 250 MHz, one with a bandwidth of 600 MHz and 
the remainder having bandwidths less than 30 kHz. There are a few pulse modu 
lated assignments, with emission bandwidths of 10 to 120 MHz, and a few 
amplitude modulated systems, with bandwidths from 2 kHz to 8 MHz. 

• Transmit ter Power - The majority of assignments have a power of 
20 Watts. The remaining assignments vary from 100 milliwatts to 100 kW. 

There are 6 assignments with transmitter powers of 630 kW. 

3.25.2.3 International Frequency List 

• High Pow e r Examination - In this band there are seven assignments 
listed. The transmitter powers specified vary from 18 to 40 kW. 


3.25.2.4 Classification - Probabilistic 


3.25.2.5 Computer Histograms 

Figure 3.25-1 presents the non -experimental emitter and power histograms. 
Figure 3.25-2 presents the same Including experimental assignments. 
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3.25.2.4 Classification - Probabilistic 


3.25.2.5 Computer Histograms 

Figure 3.25-1 presents the non-experimental emitter and power histograms. 
Figure 3.25-2 presents the same including experimental assignments. 
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Figure 3.25-1 


Non-Experimental Emitter and Power Histograms 
for the 27.5-35.2 GHz Band 
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Emitter and Power Histograms for the 27.5-33.2 
GHz Band Including Experimental Assignments 


3.26 35.5-43.0 GHz Band 


3.26.1 


Allocations 


INTERNATIONAL 


Region 1 

Region 2 

Region 3 

39 2 — 36 

R Aim »i iruios 




407 40* 412 



34 40 

Fisiko 

MoaiLC 
391 A 41 2E 



40 41 

FlXID SAULUTI (Space-to-Farthl 


41 43 

HnoaIM SSflM.-SSTIl LIT! 




391 A Radio astronomy observation* are being carried out in (he band* 5 750 - 
Spa2 3 770 MHz and 36 458 36 488 GH/ in a number of countries under national 

arrangements Administration* are urged to take all practicable steps to protect 
radio astronomy observations in these bands from harmful interference 


407 In Albania Bulgaria Hungary. Poland. Roumjnij. Czechoslovakia jnd the 

Spa 2 l s s R the band* 13 23 13 5 GHl 14 1*3 14 3 GHl. IS 4 |7 7 GHl 

23 6 24 GHz. 24 05 24 25 GH/ and 33 4 36 GH/ are also allocated to the 
rised and mob'le services 

408 In Sweden, the Kind* 13 4 14 GH/. 15 * I" * GHz and 33 4 36 GH/ 

Spal are also allocated to the hsed and mobile services 


412 In Japan, the hanjs 24 25 25 25 GHl. -ml JJ 4-JfcGH/.are alw> alkcated to the 
meteorological aids service 


4121 In Bulgaria. C uba. Hungarv. Poland. Jugoslavia. Roumama. Czechoslovakia 

Spa and the L'.S S R . the band 36 <-37 5 GHz is also allocated to the radio astronomy 
service 
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3.26 

3.26. 


35.5-43.0 GHz Band 
1 Allocations 


INTERNATIONAL 


Region 1 

1 Region 2 

Region 3 

35 2-36 

Radio* otation 



407 408 412 


36 40 

Fixed 

Mobile 
391 A 4I2F 


40 41 

Fixed-satellite (Space-to-Farth) 

41 43 

BROADC ASriSt.-SATtl LITE 



391 A Radio astronomy observations are being carried out in the bands 5 750 -» 

Spa2 5 770 MHz and 36 458 - 36 488 GHz m a number of countries under national 
arrangements. Administrations arc urged to take all practicable steps to protect 
radio astronomy observations in these bands from harmful interference. 


407 In Albania. Bulgaria. Hungarv. Boland. Roumania. Czechoslovakia and the 
Sp«2 U.S.S.R., the bands 13 25 IM GHr. 14 PS - 14 3 GHr. 154 P * GHz. 

23 6 24 C/Hz, 24 05 24 25 GHz and 33 4 th GHz are also allocated to the 
fixed and mob* 6: services 

408 In Sweden, the Kinds 13 4 14 GHz. 15* P * OH/ and ' ; 4 3n GHz 

Spa 2 arc also allocated to the h\ed and mobile services 


412 In Japan, the bands 24 25*25 25 GHz. and 33 4-36 OH/, are also alkcalcd to the 
meteorological aids service. 


412E In Bulgaria, Cuba, Hungary, Poland, Yugoslavia, Roumania, Czechoslovakia 
Sp* and the U.S S.R . the band 36 5-37 5 GHz is also allocated to the radio astronomy 
service. 
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DOMESTIC 

Band Government 

MHz A’ location 

Non-Government 

Allocation 

33.4-36.0 

RADIOLOCATION 

G34 

Radiolocation 

36.0-38.6 

FIXED 

MOBILE 


38.6-40.0 


FIXEO 

MOBILE 

40-41 

FIXED 

FIXED-SATELLITE 

(Space-to-Earth) 

MOBILE 

FIXED 

i FIXED-SATELLITE 

(Space-to-Earth) 
MOBILE 

41.43 

FIXED FIXED 

MOBILE BROADCAST ING- 

1 SATELLITE 

| MOBILE 


04 1a th# band 34. 404,3 CHi , wuthtr radar* on board Meteorological 

eatollltea for cloud daiactlon ara authorised to oparat# on the baala 
of equality with Military radiolocation davicaa. All other non-all 1 tary 
radiolocation in the band 33.4-34.0 CMs ahall be aacondary to the 
Military aarvlcaa. 


3.26.2 Present Assignmen ts 
3.26.2.1 Gove rnment Master File 

• A ssignm e nt Class - This band is mainly used for experimental purposes 
with some radiolocation service assignments. Twenty of the assignments are 
distributed throughout the U.S. The remaining 9 assignments are spaceborne, 
geostationary and non-geostationary . 

• O peratin g Age ncie s - The Air Force operates the majority of assign- 
ments in this band. 
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DOMESTIC 


( Band 
; MHz 

f 33.4-36.0 


r ” ‘ “ 

1 36.0-38.6 

!, 

3H.b-40.rt 

40- 41 

41- 43 


Government 
A 1 location 

RADIOLOCATION 

G34 


FIXED 

MOBILE 



Non-Government 

Allocation 

Radiolocation 


FIXLD 

MOBILE 


i fixed 

nxHvsArm ni 
(SiMco-to-Farrh) 
MOBILE 

FIXED 

MOBILE 


FIXLD 

FIX! D- >AT! I LITE 
(Spacc-to-Earth) 
MOBILE 

FIXLD 

BROADCAST I WG- 
SATELLITE 
MOBILE 


G34 In the band 34,4-34.5 GHz, weather radari on board meteorological 

•attllltea for cloud detection arc authorized to operate on the bade 
of equality with military radiolocation devicaa. All other non-military 
radiolocation in tha band 33,4-36,0 GHz ahall be aacondary to the 
military aarvicea. 


3.26.2 Present Assignments 
3.26.2.1 Gove rnm ent Master File 

• Assignment Class - This band is mainly used for experimental purposes 
with some radiolocation service assignments. Twenty of the assignments are 
distributed throughout the U.S. The remaining 9 assignments are spaceborne, 
geostationary and non-geostationary . 

• Operati ng A gencies - The Air Force operates the majority of assign- 
ments in this band. 
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• Emission - Half of the assignments are frequency modulated, with 
emission bandwldths of 500 kHz, 40 MHz and 500 MHz. A third of the assign 
ments are pulse modulated, with emission bandwldths of 50 kHz, 1? MHz and 
360 MHz. There Is no Information given on the remaining assignments. 

• Tr ansmitter Pow er - The majority of assignments vary In their 
transmitter power from 2 Watts to 10 kW, except for 6 assignments with a 

* specified power of 125 kW. 

i • Antenna - The earth station antennas described have gains up to 

51 dB( 1 ) . 

j j 

3.26.2.2 Federal Communications Commission Data Fil e 

• Assignment Class - The majority of assignments in this band are 

| experimental (most of which are mobile). The remaining assignments are in 

the common carrier service. Most of the approximately 255 assignments are 
located In New York and New Jersey. 

• Emission - Fifty percent of the assignments are unmodulated The 
remaining half are frequency modulated, with the majority having emission 
bandwldths of 25 MHz. 

• Transmitter Power - Most of the assignments specify powers of 20 
Watts. There are five experimental assignments with powers of 630 kW. 

3.26.2.3 Int ernational Frequency List 

• High Po w er Examination - Th -e are only ten assignments in this 
range, with transmitter powers ranjuig from 1.6 kW to 6.4 kW. 




i 
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• Emission - Half of the assignments are frequency modulated, with 
emission bandwidths of 500 kHz, 40 MHz and 500 MHz. A third of the assign- 
ments are pulse modulated, with emission bandwidths of 50 kHz, 12 MHz and 
360 MHz. There is no information given on the remaining assignments. 

• Tr ansmitter Power - The majority of assignments vary in their 
transmitter power from 2 Watts to 10 kW, except for 6 assignments with a 
specified power of 125 kW. 

• A ntenna - The earth station antennas described have gains up to 
51 dB(i). 


3.26.2.2 Federal Commu ni catio ns Commission Data Fi le 

• A ssign ment Class - The majority of assignments in this band are 
experimental (most of which are mobile). The remaining assignments are in 
the common carrier service. Most of the approximately 255 assignments are 
located in New York and New Jersey. 

• Emission - Fifty percent of the assignments are unmodulated. The 
remaining half are frequency modulated, with the majority having emission 
bandwidths of 25 MHz. 

• Transmitter P ower - Most of the assignments specify powers of 20 
Watts. There are five experimental assignments with powers of 630 kW. 

3.26.2.3 International Frequency List 

• High Power Examination - Th 'e are only ten assignments in this 
range, with transmitter powers ranging from 1.6 kW to 6.4 kW. 
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3.26.2.4 Classification - Probabilistic or Indetermlnent. 


▼ 


3.26.2.5 Computer Histograms 

Figure 3.26-1 presents the non-experlmenfal emitter and power histograms. 
Figure 3.26-2 presents the same Including experimental assignments. 
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3.26.2.4 Classification - Probabilistic or indetemvinent. 


3.26.2.5 Computer Histograms 

Figure 3.26-1 presents the non-experimental emitter and power histograms. 
Figure 3.26-2 presents the same including experimental assignments. 
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Figure 3.26-2. Emitter and Power Histograms for the 35-43 GHz 
Band Including Experimental Assignments 
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3.27 50-65 GHz Band 
3.27.1 Allocations 


• 

INTERNATIONAL 


i 

Region 1 

Region 2 

Region 1 

90 51 

Fuid-ramiuti (Urlh*lo*iRMI 


51 52 

1 *avh itnoaano^’MTfuiTi 
Sf At i iim A«rn 


52 54 25 

Sf At i riiiarch (Pa\%i»t) 
41 2J 



54 25 5P 2 

Isria-ftATIlUTI 



51 2 50 

Sun aiSMR( H ( Passive > 
4I2J 



50 04 

ISTIRSATILLITI 



M 65 

SfACI AIM ARCH (P4%%»vel 
4111 


l 


41 . i All emission <• ... the .unds J2 <4 25 C.H». 58 2 5«* C»H/ * 4 6? OH/. 

spa] tlh 42GH/. *01 102 OH/. 1)0 140 OH/. 112 - ID GHi and 2)0 - 240 GHi 

jk prohibited fhe u»e of passive sensors b> other tri'M* is ilto authorized. 
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3.27 50-65 GHz Band 
3.27.1 Allocation s 


INTERNATIONAL 

Region t 

Region 2 

Region 1 

50 51 

t jhh) SAiMtm it 4 th lo sp^ei 

51 52 

1 ARIH IXI»|imAlIt»S*SATHllTI 
SPAIT RtNl ARi II 

52 *4 25 

SPA* E RES| MU II 1 l\lSM*Cl 



41 2J 


54 25 5? 2 

KUR SAIHIIU 


582 59 

SfA(f RISE ARCH (PaSSIVC) 



412J 


59 64 

lMtR»SATHllTE 


64 65 

Spai t RtstARt h (Passive) 



412J 



41. J Ml emiv.i.m . ,,, tiic , Mints St (ill/ <8 2 till/ MV (ill/. 

Spa2 8d illl 102 (ill/, 140 l40<iH/, 182 185 CJH/ and 210 2U) (ill? 

arc prohibited The use of passive sensors hv other setviecs is also authorized. J 
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wmeSTU 

Band 

Ml,.- 

Government 

Allocation 

Non -Government 
Allocation 

10-51 

i ixi : 

FIXED-SATELLITE 

(Earth-to-space) 

MOBIlt 

FIXED 

TIXED-SATELLITE 
(Earth-to-space) 
MOB 1 1 1 

51-52 

•'RTM EXPIORATK'N- 
SATELLITE 
SPACE RESEARCH 

EARTH EXPLORATION- 
SATELLIU 
SPACE RESEARCH 

52-54.25 

SPACE RESEARCH 
(Passive) 

G45 

SPACE RESEARCH 
(Passive) 

54.25-58.2 

MXED 

INTER-SATELLITE 

MOBILE 

i I XEO 

MOBILE except 
aeronautical 
mobile 

5<\2-59 

SPACE RESEARCH 
(Passive) 

G45 

SPACE RESEARCH 
(Passive) 

59-64 

FIXED 

INTER-SATELLITE 

MOBILE 

FIXED 

MOBILE except 
mobi 1e 

64-65 

SPACE RESEARCH 
(Passive) 

G45 

1 - . '\ \ •'< * 
(Passive) 


G43 No stations will bs authorlisd to trsnsalt In ths band 21830 71870 kHz, 
1400-1427 Wz, 2690-2700 MHz , 4990-5000 MHz, 10.68-10.70 GHz, 1 5 . 35- 
15.40 GHz. 21.6-24. 0 GHz, 31.2-31.5 GHz, 52-54.25 CH*, 58.2-59.0 CH*. 
64-63 CH*, 86-92 CHt, 101-102 GHz, 130-140 GHt , 182-185 GHz snd 
230-240 CHz. 


3.27 .2 Present Ass ignments 
3.27.2.1 Governmen t Master File 

• Assignm ent Class - There are only two assignments listed in this 
band. Both of the assignments are for experimental research. The assignment 
located in New Mexico operates over a frequency range of 50 to 55 GHz. There 
is one assignment in Colorado at 57.63 GHz. 
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• Operating Agencies - The Air Force uses the assignment at 50 GHz 
and the Department of Commerce operates at 57 GHz. 

• miss ion - The Air Force assignment Is pulse modulated with an 
emission bandwidth of 10 MHz. The frequency modulated assignment has an 
emission bandwidth of 5 MHz. 

• T ran smitter Power - The Air Force assignment has a transmitter power 
of 10 kW, ar.d the other has a power of .1 Watt. 

• Antenna - Both assignments use parabolic antennas with gains of 
41 and 46 dB(1) respectively. 

3.27.2.2 F ederal Commo n i cat Ions C owmission D ata File 

• Assignment Class - This band is used exclusively for experimental 
research The approximately 250 assignments are located throughout the 
United States and possessions. 

• Emission - The experimental stations are unmodulated or frequency 
modulated, with emission bandwidths of 25 MHz. The industrial user specifies 
its emission bandwidth as 20 kHz frequency modulated. 

a Transmitter Power - The transmitter power is 20 Watts for the 
experimental assignments and 30 Watts for the industrial user. 

3.27.2.3 Internatl onal Frequency List 

• High Power Examination - There are no listings internationally in 
this band. 
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3.27.2.4 Classification - Non-determinant 


3.27. 


2.5 Computer Histogram s 

Figure 3.27-1 presents the experimental emitter and power histograms. 
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Figure 3.27-1 Emitter and Power Histograms for the 50-65 GHz 
Band Including Experimental Assignments 
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ANNEX A 


CALCULATION OF RF POWER LEVEL AT ORBITAL ALTITUDE 
IN THE 668-674 MHz FREQUENCY BAND 


The 668-674 MHz band (UHF-TV Channel 47) was chosen for an example 
analysis because the operational characteristics of TV stations in the band 
are fairly well documented. 

The detailed analysis was carried out by determining the location and 
emission characteristics of each transmitter in the band, placing the satellite 
at a given location on its orbital sphere, and calculating the power received 
by the EEE in each 20 kHz (and 1 MHz) sub-band within the 668 to 674 MHz 
frequency band. This calculation involved the following factors: 

• Transmitter powers 

• Transmitter emission spectra 

t Gain of the transmitting antennas towards the satellite 

• Gain of the satellite antenna towards the transmitting stations 

• Distance between the satellite and transmitting stations 

• Doppler shift of the transmitter emission spectras due to the 
relative motion of the satellite 

• Feeder losses between the receiving antenna and the receiver 

The 668 to 674 MHz frequency band is allocated to UHF television Channel 
47 in the United States. Five stations are licensed and on the air in this 
band. They are: 


A-l 


Call Letters 


City 


KJEO 

Fresno, California 

WTVP 

Peoria, Illinois 

WNJU 

New Brunswick, New Jersey 

WSVN 

Norton, Virginia 

KYNE 

Yakima, Washington 


The locations of these five stations are shown In Figure A-l. The satellite 
is arbitrarily located over Chicago, Illinois (42° North latitude, 87° West 
longitude) at an altitude of 400 km. This location is also shown in Figure 
A-l along with a curve representing the limits of visibility of the satellite 
when at this location. Points outside of this curve are over the horizon 
and not visible to the satellite. It can be seen from the figure that only 
three of the five television stations are visible to the satellite. 

The emission spectrum for each station was assumed to be a nominal 
spectrum based on FCC regulations. The gain of the TV antennas toward the 
satellite was assumed to be 0 dB due to the difficulty of obtaining precise 
gain values at high elevation angles. The gain of the satellite antenna 
towards each television station was calculated using the following formula: 

Gain = 40.6 - 25 log 9 
Maximum gain is 5 dB 
Minumum gain is -3 dB 

where: 9 is the angle between the main beam of the satellite 

antenna and the television station 


A-2 




This equation yields a 3 dB full beamwldth of 70°. The satellite antenna 
Is assumed to be pointed towards nadir. 

The distance between the satellite and each television station was 
calculated based upon the locations of each. The doppler shift of the tele- 
vision transmitter emission was calculated based on the magnitude of the 
satellite velocity vector towards the television station. Feeder losses In 
the satellite were assumed to be 3 dB. 

The power that would be received by a satellite located over Chicago Is 
shown In Figure A-2 for each 20 kHz bandwidth within the 668 to 674 MHz frequency 
band. The large peak at about 669.25 MHz contains the video carriers of the 
three visible stations. The three carriers are offset slightly from one 
another due to doppler shifts and FCC required offsets of the transmission 
spectra. Similarly, the peaks at 672.9 and 673.8 contain the chrominance sub- 
carriers and audio carriers of the three stations. The large flat area from 
about 67C to 672 MHz contains the video Information being transmitted. The 
rms power levels are shown in the figure, but the actual levels observed at 
any specific Instant will vary greatly due to the content of the TV picture. 

In order to see the effect of changing the receiver passband from 20 kHz 
to 1 MHz, the figure Indicates (with X's at 668.5, 669.5, 670.5, 671.5, 

672.5 and 673.5 MHz) the power level which would be received in the 668-669, 
669-670, 670-671, 671-672 and 673-674 MHz bands respectively. 
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